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RESEARCH PAPERS

Effect_of Bottle Colour and Storage Conditions on the

Quallty Of SOUfSOp (Annona muricata)

Drink

J. A Awan, 0. A Falaye* and J. C. Okaka
Department of Food Technology, Institute of Management and Technology, P.M.B. 1079,

Enugu,

Nigeria

Manuscript received 2 Feb. 1980; revised 20 May 1930

The effect of bottle colour and storage conditions on the quality of processed soursop drink was studied at represen-

tative Nigerian marketing conditions over a period of three months,

Total sugars, reducing Sugars, ascorbic acid,

titratable acidity, pH and total soluble solids were determined. The results showed that samples stored in the re-
frigerator (5-8°C) remained unchanged both chemically as well as organoleptically. Greater changes were observed in
samples directly exposed to sunlight while those stored on a shelf underwent lesser changes. Storage at refrigeration
temperature, filling in green bottles and storing under shade (room temperature) was found to have good organoleptic

qualities and less nutrient loss.

Ezekwel has successfully. produced a palatable drink
from soursop in Nigeria. Similar beverages have alread
been marketed in. the Philippines2 ~ Puerto Rico
Venezuelad, and Singapored. ~ Ezekwel reported that
soursop, drink hottled in clear glass bottles and. stored
at ambient temperature (30°C)] on a shelf, detriorated
fast in colour and lost about 57 per cent of jts ascorbic
ﬁmd within three months of storagfe. _Similar_changes

ave neen ohserved in other stored fruit juicese7. .

In the developing countries, due to paucity of refri-
geration facilities frujt drinks are often displayed in_the
Open sun which leads to impairment of (iua ity. The
present study was undertaken to estimate the extent of
nutrient loss"and (eteriorative changes in soursop drink
hottled and stored under the prevailing marketing condi-
tions In Nigeria.

Materials and Methods _

Raw material and production of drink; The soursqp
fruit &Annona muricata) was purchased_from market in
Nsukka, Anambra State, Nigeria. ~ The fruits were
washed, peeled, cored and deSeecled. After extractmﬁ
the pulp, it was diluted to 6° Brix and sweetened wit
8 per cent sugar 6w/\_/). It was processed at bmlmg
temperature for 10 min and filled"hot in glass bottle
an colgd. . :

ethods of storage:  Soursop drink was stored in
transparent, green Or brown bottles and stored under
refrigeration 5-8°C), on_a lahoratory shelf (28-32°_C%
and inthe sun (40-45°C). The nine combinations studie

were: 1) transparent boftles in a refrigerator, 2) trans-
parent bottles on a shelf, 3) brown hottles on a shelf,
4) qgreen bottles on a shelf, 5) transparent hottles in a
cardooard carton on a laboratory shelf, 6) transparent
bottles In the sun, 7) brown bottles in the sun, 8) green
hottles in the sun, and 9) transparent boftles in a Card-
board carton placed in the sun. This faciitated the study
of the effect of sunlight and the effect of bottle colour on
the nutrient changesin the soursop drink.

Analysis ofdrink:  Freshly prepared or stored soursop
drinks Were analysed; analysis of stored products were
conducted at weekly intervals. The total soluble solics
TSSP_ were measyred usmg% the Abbe refractometer.
he titratable aud%was determined by direct titration
with 0.IN NaOH; the pH was also measured.

Reducing sugar was determined - colorimetrically
by the revised method of Folin and Wu8. Non-reducing
stigars were estimated from the increase In reducing
sugars after HCl-hydrolysis of an aliguot of the drink
The ascorbic acid contént of the samples, was assayed
using the 2,6 dichlorophenol indophengl visual titration
methiod, as described in the Methods of Vitamin Assay9,

Or%anoleé)nc evaulation: The consumer acceptarice
of the product was done at the end of three months
storage usin freshIY prepared drink as the standard.
This Was dorie by a faste Banel of 7 members who were
familiar with thé drink. ~Preferences for colour, mouth
feel and overall acceptability were indicated on 7-point
hedonic scale where 7 indicating like very much to 1
indicating dislike very much.

t Department of Food and Home Sciences, University of Nigeria, Nsukka, Nigeria.
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Results and Discussion _

Changes in pH and acidity of the product during
storage:  There was no change either in pH or acidity
of the beverage under refrigerated storage. In all other
treatments pH increased slightly from 3.78 to 3.89 and
acidity decreased from 0.42 to 0.36 per cent (13 per cent
loss).  This small increase could be due to leaching of
alkali from the bottle and the consequent increase in pH
or decrease in acidity due to higher storage temperature.
Small changes in titratable acidity and pH have been
reported for. fruit juices during storagel0.

Changes in total soluble solids and sugars: Initial
TSS content of 13.0° Brix remained unchanged in refri-
gerator stored and those kept in shade. But little
Increase in TSS was observed in samples stored in the
sun (Table 1). In these, the bottles packed in carton were
most affected especially after 12 weeks of storage (14.2°
Brix). The TSS of drinks stored in transparent, brown
and green bottles increased from 13 to 13.9, 13.8 and
13.7° Brix respectively. The increase in TSS may be due
to partial hydrolysis of complex carbohydrates to soluble
sugars.

The reducing sugar content of those stored in
refrigerator did not change but non-reducing sugar
increased slightly (5.9 per cent). In other samples
reducing sugars increased to the extent of 9 to
17 per cent. The samples kept in the carton and
placed in the sun showed the highest change (17
per cent) followed by those filled in transparent
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bottles and kept in the sun (14.6 per cent). The
increase in reducing sugar content of samples packed
in brown bottles and in green bottles and kept
in the sun was 14 per cent. SamFIes kept under the
shade but stored in cartons, or filled in green, brown
or transparent bottles showed slightly lower increase
but reflected similar trends as the samples kept in the
sun. Those kept in cartons had the highest increase of
114 per cent followed by transparent bottles (10.6
per cent), brown bottles (10.6 per cent) and green bottles
(8.9 per cent).

Faster and greater changes in non-reducing sugar
occurred in samples stored in sun than those stored in the
shade. The effect of bottle colour and carton on non-
reducing sugar showed a decrease. _

Changes Inascorbic acid content ofthe drink:  Samples
kept in refrigerator did not undergo any change in as-
corbic acid content (Table 1). Higher losses were obser-
ved in samples stored in sunthan those stored in the
laboratory. In all the bottles, irresEective of colour,
ascorbic acid changes were rapid in the first two weeks
of storage followed by a gradual decrease for the rest of
the storage period. Soursop filled in transparent bottles
and kept in the sun retained 30 per cent of its ascorhic
acid while those filled in the same bottles but packed in
the carton retained 60 per cent. The soursop drink
samples filled in brown bottles and stored in the sun
retained 43 per cent of their ascorbic acid content while
those in green hottles retained 48 per cent of their

Table 1. changes in pH, acidity, total soluble solids, sugars and ascorbic acid in soursop drink stored
FOR 12 WEEKS

Acidit Total  Reducing sugars
Storage (as anhydrous  souble
condition* citric) solids (%) Non-reducing sugars (%) Ascorbic acid % retention
(%) (%) (mg/lOOmI)  after 12 wk
0wk 12wk 12 wk+ 12 wk+ % change Owk 12wk 9% change 0 wk 12 wk
after 12 wk after 12 wk
Refrigerator 046 046 130 123 0.0 17 2.4 5.9 133 133 100
Transparent-shade 046 040 130 136 10.6 2.4 0.0 100.0 133 6.8 51
Green-shade 042 036 130 134 8.9 24 01 95.8 135 18 58
Brown-shade 042 036 130 136 10.6 24 0.7 710 135 13 54
Carton-shade 042 036 130 137 114 24 01 95.8 135 6.5 52
Transparent-sun 046 040 139 141 14.6 24 00 100.0 132 40 30
Green-sun 042 036 137 140 138 24 00 1000 135 64 48
Brown-sun 042 036 138 140 138 24 0.0 1000 135 58 43
Carton-sun 042 036 142 144 171 24 0.0 100.0 135 54 40

«Storage conditions are:

Shade means storage on laboratory shelf; sun means storage under direct exposure to sun; and colour

mentioned indicates colour of the bottle.
+Initial value for total soluble solids is 13.0% and reducing sugars is 12.3% in all the treatments.
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Table 2.

Sample* Colour Flavour
Fresh drink 7 7
Refrigerated 1 1
Transparent-shade 6 6
Green-shade 6 I
Brown-shade 3 6
Carton-shade 6 6
Transparent-sun 3 3
Green-sun 4 3
Brown-sun 2 3
Carton-sun 2 3
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average organoletpic ratings of soursop drink

Overall

4 Storage conditions as under Table L

original _ascorbic acid during three months storage
Penod. _The trend in the loss 0f ascorhic acid was sini-
ar for identical bottles kept in the shade—transparent
hottles Ioosm? the maximum (49 per cent), followed by
the same poftles in the carton (48 per cent), brown
46 per cent) and green (42 per cent) hottles.
rganoleptic évaluation of the” drink: The results

of organoleptic evaluation b){ taste panel of a freshly
prepared sample and samples held under differerit
storage. condjtions for three months are presented. in
Tablg 2 Statistical analysis of the data was done using
the Jonkhers Statistical Method2 _

The results of organoleptic analysis show that refri-
gerated storage is & good as the fresh drink (overall
score 7). These samplés are 5|?n|f|cantly different from
those stored in the shade as well as those exposed to sun,
The average score_for the drink stored in shade Is 6
except in.samples filled in prown bottles where the over-
all store is 5. This shows that those kept at room temPe-
rature are ve shghtly different from the refrigerated
samples in taste, color, consmtencY and are very much
acceptable tq the panelists. Not withstanding stafistical
significance it is important to note that a scare of 6 and
' ay be less significant in ]gractmal terms when applied
to organoleptlc evalyation

From the above, it mey be concluged that sourso
drink should be stored under refrigeration for maximuy
nutrient retention and taste. Since this storage condi-
tion 15 ot usually available in the ma_rketmg centres,
such drinks should preferably be filled in gren bottles
and protected from the direct sun.

Taste Consistency ~ impression Rank
7 I 7 1
I 7 7 1
5 6 6 4
6.7 6 6 2
5.6 6 5 5
5.6 6 6 3
2.3 3 3 7
34 3 3 6
3 3 3 8
3 1 1 9
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Studies on the Physico-chemical Composition of Fruits of
Twelve Papaya Varieties

D. K. Pal, M D. Subramanyam, N. G. Divakar, C.P.A. lyer and Y Selvaraj
Indian Institute of Horticultural Research, Bangalore-80, India

Manuscript received 7 November 1979; revised 23 April 1980

Twelve papaya varieties were examined for their physical characters like size, pulp colour, texture and density, fruit
and seed cavity dimensions and chemical composition viz. T.S.S., acidity, drymatter, alcohol insoluble solids, starch,
sucrose, glucose, fructose, minerals and vitamins. Wide variations in these constituents were observed. Varieties with
desirable physical characters and high nutritional values are suggested as promising in terms of quality and their scope

of utilization.

Papaya (Carica papaya L) is an important source
otvrtamrns and minerals in addition to Paﬁam Under
te apaya | Iprovement programme Qf this Institute,
a a%e number of indigenous and exotic vanetres were
introguced for evaluatron The practrcal utility of nutri-
tional evaluatron of germplasm in identify rngf supenor
geno tr;res has heen réported in a number of rurts and
Vegetables.14 The variatjons observed In the physico-
chemrcal composition of fruits of fwelve Promrsrng
papaya varieties and the importance of such information
In idéntifying varieties with superior nutritional quality
for specific uses are discussed in'this communication.

Materials and Methods

Fruits harvested from two-year old plants of twelve
papaya varietjes gTabIe 1) grown under the agro -Climatic
conditions of the experimental Station, HeSsaraghatta,
Bangalore were used for this study. When 1/3°0f the
skin“colour turned yellow, the fruits were harvested and
kept at room tem'oerature for npenrng Ph Ivsrca chara-
cters such as pulp colour, hardness™ of fryit averae
weight of srngle fruit, trurt densrty, proportion of ee
ng and seeds, fruit and seed avrtsy Imensions were
ecorded. by the accegted metnods.k4  Dry matter,
alcohol insoluble solids, starch, total and reducrng
sugars and vitamin C contents in edible pulp were
estimated by standard AOAC methods.> /8-Carotene
content was estrmated usrn soIvent extraction procedure
of Dharkar et alg an e val ues were converted to
vitamin A units. Total soluble solids in juice was mea-
sured using Erma Refractometer at 20°C.” Fructose was
estimated by  resorcinol-thiourea . method.7  Glucose
values were ‘obtained by subtracting fructose content

Contribution No. 853.
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from reducing sugars, The oven-dried samples were used
for nitrogen estrmatronb micro- kgeldhal method and
the valugs were mu ltip red dy625 0 get crude protein,
A known weight of oven ried material was rdested
with tri-acid mrxture and the digested material was
régegll Joﬂr 8tghe estimation of phosphorus, potassium and

Results and Discussion

The physico-chemical compasition of fruits of twelve
papaya varieties are presented in Table 1and 2. On
an average the fruits took 3 to 5 days after harvest to
reac eatrng nPe stagr under room temperature
F condi ons he vanety arIand gave
arge srzed fruits followed by ‘Coor one
The average fruit wergtranged from 048 _to d
The pulp Content ranged from 7301 to 88, 70 per cen
Besides the varietal differences, the seed content in
Papaya fruits depended on croPprng season,. and. the
(vge of poIIrnatron The fruit’ density varied from

0 to 112, The pulp colour of varretres varied
from ure [ve low to pure prnk Sweet’

ashington’had soft pu h) H In other vanetres It
varred from medium soft to hard. The variety ‘Thailand’
had a few rrd%es onthe tail end of the fruit; “other varie-
ties ha no 1l es The length, breadth offrurt and seed
cavrtv cm ra d from 88 t0 28.6; 6.7 t0 159 a
o 23, respectrvely whereas the seed cavrtIy breadth
Was 0to 75cm Désirable character for ocessrn
papa%a are large Size, fewer or no ricges ont esur
face, small seed” cavity and thick and firm flesh.19
The variations observed In the physical . charac-
teristics suggests the existence of favourable size, pulp



Variety

Coorg Honey Dew

Pink Flesh Selfed

Pink Flesh Sweet

Solo Large Sweet Selfed
Solo Open Pollinated

Solo Small Open Pollinated

Solo Small Qpen Pollinated
Sweet Medium

Solo Yellow Sweet Selfed
Sunrise Open Pollinated
Sunrise Selfed

Thailand

Washington

colour, texture and ersh thrckness in papaya fruits, {?
Honey Dew’ recoraed the highest

Pink Flesh Sweet’

‘Solo
. 1S |m]or

The variety ‘Coor
TSS. 120 per cen

gl6prcent The 0

mall” had lowest T.S.S.
ot

d maximum acidi

210 1%

Papaya fruits are reported to be
vitamiris A and C.to Vitamin A content calculated from

Variety

Coorg Honey Dew

Pink Flesh Selfed

Pink Flesh Sweet

Solo Large Sweet Selfed
Solo Open Polinated

Solo Small Open Pollinated

Solo Small Open Pollinated
Sweet Medium

Solo Yellow Sweet Selfed
Sunrise Open pollinated
Sunrise Selfed

Thailand

Washington

i

er fruits, total trtrable acid
in papa%a fruits, The open pollinated varrety oIo

and ‘Washington’
r%nrnrmum acidity. The T.S.SJacidity ratio ranged from

ood source of both

PAL et al.

PHYSICO-CHEMICAL COMPOSITION OF PAPAYA FRUITS

Table 1. physico-chemical characteristics of papaya fruits

followed b}/
en pollin
1.2 per cent). High
a ﬁosrtrve attribute for desert qu dyalrty As compareol to

i

137
1.05
0.86
0.60
0.65
0.64

0.74
0.60
0.65
048
192
1.09

Weight  Density
(9

1.04
0.97
1.03
1.02
1.08
1.06

1.02
0.90
091
1.08
112
102

ated variet

Was considerabl

had

g

188
159
158
130
88
9.3

131
125
138
100
286
188

Breadth
(cm)

126
119
10.0
9.0
6.7
10.7

108
108
108

8.7
159
133

G

87.7
854
86.4
837
130
139

194
182
824
825
88.7
822

Peel Seed cavit
(%) Length Bread
(cm)  (cm)
6.7 151 11
82 126 74
68 120 65
86 105 50
92 65 54
102 73 6.5
90 105 6.4
80 93 70
75 118 6.8
79 11 58
80 239 56
85 131 15
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Acidity
crtrrc acrd/

00g pulp)
0.062
0.109
0,092
0.084
0,089
0.110

0.116
0.081
0.0%
0.089
0.0%
0.058

carotene values ranged from 1600 to 6347 i.u. per cent,

he

amono

itamin C

SU

the varieties

other fruits,
closely associated with the amount of sugars present;

i

are acohol Insolubles 2.0 to
sucrose 0.43 10 2AT:
to 419 and

content ranged_ from 46.6 to 1259 mg per
cent. Varieties with high vitamin content could be used
as one of the parents in breedrno
ovrng the nutrrtrve value 0
on the composition of sugars of different
varieties revealed thatT%%n%d]erable variability existed

programme aimed at
papaya.

%e of values In"per cent
4: starch

0.36 to 0.84:
lucose 2.91 to 5.24: fructose 2,34

lucose/ ructose ratio 0.73 o 181 Like
he palatability and taste in papaya are

Table 2. chemical composition of papaya fruits

Vitamin Vitamin Sucrose Glucose Fructose Crude protein Phosphorus Potassium  Calcium
ALY ) ) () () (M%) (g% (mg¥)
(%) ~ (mg%)

349 666 149 523 318 0.44 4.10 0.46 1470
4715 822 141 313 416 0.5 5.06 0.60 1440
39 632 247 409 306 0.32 501 0.40 1293
349 938 110 43 300 0.38 4,06 0.40 8.03
647 171 112 415 302 0.36 4.8 049 14.74
58l 159 0% 334 3 0.37 4.75 0.48 1472
495 917 099 291 3% 0.34 440 0.47 21.04
5110 82 052 306 419 0.37 4.3 040 1447
1600 463 048 416 371 049 445 0.36 1140
159 713 1% 38 234 0.39 4,96 043 1740
209 466 182 444 204 0.57 439 0.33 841
b5 781 181 524 290 0.34 1.04 0.63 1203
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Amonq the varieties, ‘Pink Flesh Sweet”had the highest
ercentage of sucrose and, fructose and the ‘Coorg

oney Dew’ registered maximum glucose. content. The
composition of sugars Is of paramount importance in
evaluath a variety for desert or for processing é)urposes.
The analytical gata compiled could provide useful
quicelines for selecting a variety for specific processing

Urpose.
: T%e concentration of dry matter ran?ed from 1188
to 1381 per cent: whereaS the contents of minerals
also_showed much variation (Table 2). Varieties with
maximum, concentration of minerals are superior In
their nutrititional quality. The desirable characteristics
In papaya fruits are %enerally dictated by their intended
use and”hence the ddta presénted are of practical utility
In suggesting the scope of their utilisation,
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Effect of Heat Treatment on the Nutritive Value of Wheat Germ
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The PER of steamed germ was 2.84, which was significantly higher than that of raw (247), toasted (2.64) and drum
dried (2.55) germ. The available lysine contents of the proteins of raw, toasted, steamed and drum dried germ were
571, 5.17, 5,61 and 5.40%, respectively. ~ There was drastic reduction in the extractability of proteins in 5% potas-
sium sulphate solution and a total destruction of trypsin inhibitor in both the steamed and drum dried germ. These
findings Indicate that processed wheat germ, which containes about 28% protein and 11% fat can be utilised as a

nutritious food supplement.

. The wide prevalance of protein and calorie malnutri-
tion in many of the developing countries has been amply
demonstratedL Wheat germ. which Is separated al ngz
with the bran, during the roller flour mﬂlmg of whed
and used presently as cattle feed, appears to be a poten-
tial squrce of profein food for human consumption g it
contains 25 to 30 per cent protein of excellent quality.
In Indig, about 60,000 tonnes of wheat ?erm can be re-
covered annually, as a by-product of roller flour mﬂlmq
industry2.  However, due to the high content o
unsaturated fat and lipolytic enzymes itkeeps only for
1-2 weeks.  Laboratory studies were carried out earlier
at this Institute for enhancing the keeping quality of

wheat germ by heat processing methods3, However,
a review of literature revealed contradlctln? fmdmgs
with regards to the effect of different heat freatments
on the Nutritive value of wheat germd4. In this paper,
the effect of different heat treatments on the nutritive
value of the heat proceessed wheat germ is presented.

Materials and Methods

Samples of raw g‘unprocessedg commercial wheat
erm were obtained from roller tlour mills located in
alcutta, Bombay, Indore, Bangalore and Pondicherry.

A commercial brand of unprocessed wheat germ packéd
under nitrogen was procured from U.S.A. and analysed
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for comparison. Due to its extremely poor shelf-life,
a wheat germ sample from a nearby flour mill was
selected for detajled studies. The ediblé grade groundnut
cake flour and skim milk powder were procurgd locally.
The diets based on these were ncluded in PER exP_e_rl-
ments for comparison. For exploring the scope of utiljs-
Ing drum dried 8e_rm as weaning food, a commercial
brand of drum dried weaning food was included for
comparison.,

The ‘ounty, expressed as, the percent_a?e of flat and
pale-yellow “germ fraction in commercial” samples was
determined, ‘In duplicate, b _separatmg out man_ual,la/,
the bran and endosperm particles, usifig a magnifying

ass,
gThe chemical composition of different wheat germ
samples and the extractability of proteins in 5 per’cent
potassium suIRhate solution were determined by AOAC
methogdsh.  The available lysine content was éstimated
according to Carpenter’s méthod6. The trypsin inhibitor
activity in these samples was determined according to
the method of Kakade et aP.

Heat treatments: Well mixed samgle of germ was
subjected fo the following treatmentsg (Ia
2.5°cm thick layer of germ in an air circulation oven at
150°C for 20 min; (b steammgfaScm thick Iaaler of
8erm at atmospheric ‘pressure ‘for 10 min; and (C)
r%mgaslurr containing 33 per cent of wheat germ or
a blend of wheat germ and groundnut flour (80:20) on
a doyble drum drier mamtamn;\%; a Steam pressure of
35 psig.and drum speed of 3 rpmi, _

rotein efficiency ratio (PER): _The PER of different

heat treated ?erm samples of 85 per cent Punty \ere
determined_af' 10 per cent protein level by the method
0f PAGS. Seventy two male weanling rats”(21 days old)
of Wistar strain” were distributed” according to the
randomised block design at the rate of 8 rats per group.
The rats housed individually in wire mesh cages were
fed weighed amounts of diéts for four weeks ‘and the
increase in bod%/ weights as well as food intake were
determined. The PER was calculated as the gain in
weight per gram of protein consumed.

Results and Discussion

Chemical composition: Data on the chemical com-
Posmon of different germ samples (Table 1) showed
hat the Indian samples compared favourably with

SA sample. ‘The variation in the protein contents of
the germ samples ran 1?9 from 20.0to 28.4 percent may
be attributed to_the Qifferences In their purity (42.8 t0
94.1 per cent). Since the protein content of the pure germ
dogs not varY much, it s necessary that the roller flour
mills resort to aé)proprlate milling techniques, so that
the purity of the germ recovered'is abgut 80 per cent.
The protein contént of such germ will be about 25

) foasting a P
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Table |. purity and proximate composition of commercial
_ USA  Experimental ~ Range**
Constituents sample  sample* (%)
(%) (%)
Purity 739 85.4 42.8-94.1
Moisture 108 88 7.3-13.6
Protein (Nx5.7) 226 282 20.0- 284
Fat 71 109 52- 106
Ash 3.6 44 3.6- 50
Crude fibre 34 3.2 2.2- 6.7
Carbohydrates (by diff) 525 445 399- 528

*Used in the PER experiments
*"Based on analysis of five commercial samples

per cent and hence suitable for the enrichment of pro-

cessed foods, _ _ ,

Effect of heat processmq on the available lysine and
the solubility of proteins: 1t is well established that the
available Ifysme and the extractability of proteins of

rocessed foods decrease bg heat treatment. ‘Hence, the
effects of different heat treatments employed to stabilise
the germ on these important parameters were studied.
The "decrease in available lysine content of germ due
to toasting, drum drym%_and steaming, was 14.9, 88
and 13 per cent, resRec ively, on eqimoisture basis
(Table 2).  Among the différent treatments, toasting
resulted ‘In maximim loss of available lysine. These
values are lower than those observed by Olsend who
reported a reduction in the available lysine content hy

, 16, 25 and 42 percent in the toastéd (at 121°C for
45 min) germand he?erm autoclaved at psq for 20
45 and"90 min, respectively. This showed that the heat

Table 2. effect of heat treatment on the available lysine,

PROTEINS AND TRYPIN INHIBITCR ACTIMTY' CF
WHEAT GERM

Avai-  Salt-soluble _Tryg_sin
_ labié proteins* inhilbitor
Heat treatment Mols- I)fsme

method  ture (9100g %of %ofgerm Tyro- % in-
(%) Pr_o- germ proteins  sine  activa-

ein) relea-  tion

sed**

Nil (raw) 83 b7L Al AT 8 0
Toasting 24 517 169 600 214 )
Steaming 87 561 87 308 3 100
Drum drying 49 540 87 308 368 100

"Soluble in 5% solution of potassium sulphate

*Microgrammes of tyrosing released in 20 min at pH 7.
Valuefor experimental blank without adding germ (source
of inhibitor) was 368 microgrammes.
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treatments emRIo ed in the present study, besides
enhancing the shelf-life to more than 6 months3resulted
In [esser heat damage to germ proteins.

As regards the effect of heat-freatments on the extrac-
tability of proteins in 5 per cent potassium sulphate, the
data indicated that as comPared {0 raw germ there was a
60 per cent decrease due to steaming and drum drying
and 80 per cent by toasting of germ. This decrease in
solubjlity |s dlue to different degrees of denaturation of
proteins” during heat_treatmen s/grocessmg.

Trypsin inhititor:  The moist-heat treatnients, namely
stearning and drum drying, totally inactivated the trypsin
inhibitor (Table 2). “These restlts are similar to that
reported by Moran et all0, in autoclaved ?erm sample.
On the otfier hand, toasting brought about only 45 per
cent inactivation. _

Protein efficiency ratio: Heat treatments of germ
showed beneficial éffect on the nutritive valug, as ndi-
catec by the PER (Table 3).  Steaming brought about a
significant (at 5 per cent level) improvement in the PER
(2:84) as compared to those of raw (2.47), toasted (52.64%
and drum dried (2.55) germ. It has been reported tha
optimal heat treatment”of, vegetable B_rotems results in
an increase in their digestibility and biological value
On the other hand, Rand and” Collins12 have reported

Table 3. effect of heat treatment or blending with edible
GQOlND\IUTFLOLRO\Iﬂ-EPR%E%\I)lIEICIEI\CYRA OF WHEAT

_ Protin Wt PER** Corrected
Diets intake  qain wk.  PER*
©) f)
Raw germ 3194 189 24« 230
Toasted germ 382 8962 264 246
Steamed germ 20 9119 28* 265
Drum dried germ 3157 8062 255 238
Drum dried blend
(germ, 80+8r0und-
nut flour, 20) 3226 8B 266 248
Steamed germ, 20+
groundnut flour, 80 2550 5094  199° 18
Groundnut flour 8%  4H3B 18" 176
Weaning food
(commercial) 299 8006 267 249
Skim milk powder 3189 10256 322  3.00
S. Em £0.06
Degrees of freedom 56

Results_of test_of fi
Range Test at 5% e

b Mean values for 8 males per groug 0(initial body weight-
38.35-38.61 ) for diets containing 10% protein

t 4 Mars followed by different letters differ significantly
+Based on a value of 3.0, as standard for skim milk powder.

\%\Iificance by Duncan’s New Multiple

1L value considerably. Such
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that severe heat treatment affects adversely the nutritive
value of germ.

Though the raw %erm has been reported. to have a
PER comparable tothat of non-fat dried milk solids13
the same had an appreciably low PER in the present
stugy. This may possibly be’attributed to the contami-
nation of germ"sample {of 85 per cent purity) with 15
per cent bran and endosPerm. o _

It is interesting to note that inspite of replacmg 20
percent of germ With groundnutﬂour (havinga low PER
of 1.89), a Urum dried product hased on a 80:20 blend
of germ and ?roundnut flour had a slightly higher PER
2.00) than that of drum dried ,germ alone (255
Table 3).. This may probablR/ be attributed to the mutua

mino acid supplementation. Further, the PER of this

blend was equal to the commercial frand of weamng
food (2.67), indicating the possibility ofusing drum-drie
blend. of ‘germ and” edible grade” groundnut flour as
weaning food. This blend had a protein content of
abqut 32 per cent, as agfamst 22 per cent inthe commer-
cial brand of weaning food. _

The stuplg showed"that appropriate heat treatments
of the confmercial wheat germ improves its nutritive
_ d processed germ can be used
¥V'”3| advantage for the protein-enrichiment of processed
0ods.
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Replacement of wheat flour in the dough with 5-10% defatted soyabean or peanut flour altered the rheological charac-
teristics such as water absorption capacity and extensibility of the dough-mixes. These changes were reflected in baking
gu@lities and breads prepared from these doughs had smaller loaf-volume and lower preference by test panelists. Ad-
ition of gluten (1.1%) partially corrected some of the rheological and baking properties, but acceptability of the
bread was low. However, addition of soyalecithin (0.5%) improved sensory characteristics as well as acceptability of

breads, supplemented even with 15% oilseed flours.

In most develgping countries, per capita consumption
0 Frote;n is below the recommended level which
resulted in wide-spread protein-calorie malnutritionl
Cereals and starchy staples form 60 per cent of total
%rotem intake for majorlt)(_of_ these populations2
Jonsumption of animal” protein is low because, of its
limited supply and high cost. Leavened bread is increa-
singly becaniing @ common cereal-based food, but the
commercial bréad contain onlg 8 per cent protein.
The nutritive value of bread can be improved by supple-
mentation with_ locally available high proteir sources
by rma%protem content and balancing essential amino
acids. . The baking propertiesds and functional chara-
cteristicse7 of various oilseed flours inclyding cotton-
seed, peanut, soyabean, sunflower, chickpeas, etc,
as re_P_Iacement for wheat flour have been mvestl%ated.
Addition of non-wheat proteins at high levels, adversely
affects the rheological properties and causes marked
reduction in loaf-volume ‘and poor_ acceptahility of
breads8. However, Khan et al.9 have demonstrated that
commercial defatted peanut and soya flour as well as
Peanut protein concentrates have “excellent potential
or use In hakery products ugto o1 (Per cent levels,
In recent years, Small amounts of lipid surfactants or
dough conditioners, such as sodiu stearoyI-Z-Iact?/-
late“and calcium stearoyl-2- lactylate are usedl) o
counteract the deleterious effects on the bread-makmg
quality as a result of incorporation of non-wheat protein
in bread recipe.  These are shown to accelerate the
lipid binding during dough mixingLL and tq increase
?as retention during” fermentation _therebx_lmprovmg
oaf volume and organoleptic gﬁo erties of

breads. In the present study, an attempt has been made
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to incor orate_oPUmum amounts of defatted soya and
peanut tlours into the d_ou%h,_ with minimum_ daverse
affects on the organoleptic attributes of bread by incor-
poration of glutén or soyalecithin in the dough.

Materials and Methods

Red hard winter variety of imported wheat was pro-
cured. from Food Corporation of India and milled into
flour in a Buhler's laboratory mill at the extraction rate
of 70 per cent. SoYa bean was roasted, dehulled, ground
60 mesh) and extracted with n-hexane till completely
ree of lipids. Expeller pressed peanut flour was obtained
from Tata Oil Mills, Bombay and crude soya-lecithin
from Cadbury F%/ Ltd., Bombay. Gluten was from
Sigma Chemical Co., US.A, o

heological properties:  These were determined usin
various Brabender instruments as detailed earlier
The dough development time._water absorption and
mechanical tolerance index %I\_/ITI) were measured in a
farmo%ra h. The dough stability was recorded after a
rest period of 60 min, followéd by 5 min mixing.
The dough extensibility and resjstance to extention of
the dough were evaluated from the extensogram.

Brea -makmg:_ Leavened breads wer gre ared
according to straight dough lean formulal3and 0.005 per
cent KBF Jwas incorporated. Water required to obtain
optimum ough copsistency of 500 B.U., was added.
Wheat flour was replaced by equivalent amount of either
defatted soya or peanut flodr in bread mixes. In another
baking test, gluten (.1 per cent) was added to 10 per cent
enrichied formula, whereas 05 per cent soyalecithin
(maximum__limit Eermltted by FDAX, was

mcg’rporated In 15 per cent enrlchedydough. Crumb
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compressibility or. softness of freshly prepared bread
was measured with Tnstron” Universal Texturometer
(Tahle model) consisting of a moving cross head, driven
S nchronouslg/ at a number of setspeeds. The slice

ickness 0.5 in.) was compressed at @ constant force

k(}. A stress-Strain curve was recorded with a chart
speed of 2cm/min and the total area under the curve was
measured by aplanimeter. Loafvolume and crust colour
were determined as described by Rao et /.13 Specific
|oaf volume was expressed as a fatio of loaf volume (cc)
to loaf welght % -

Sensory Bvaluation:  Acceptability of breads was
evalugied by a 12 member trained ‘taste panel of the
scientific starf. A modified triangular test with @ 9 point
numerical hedonic scale was used.  Extremely liked
sample scored 9 points and the sample not liked at all
scored 1point. The sample, scoring more than 5 points
was judged as acceptable. Further, the detailed preferen-
tial “opinions of the Individual attributes of bread,
nameI}/, crust colour, faste, texture, flavour, etc., were
sought from the panelist. Sensory characteristics were
expressed in positive and negative terms. The Percentaﬁe
distribution of these preferénces were calculated on the
basis of 100 per_cent score for non-enriched bread.
tReStlljétS were statistically analysed using Student’s ‘t’
es

Results and Discussion _
_Rheologlcal characteristics; Water absorption capa-
city, as &valuated from farmogram Was Increased b?]/
inclusion of 5-10 per cent soyabean flour in the dqug

Table 2). This Is In agreement with the results obtainéd
% Tsen and Hooverd, though . Youssefif et al.l have
observed about 1 per cent redfiction in water absorption
at_high soya flour level. This value was much_hlgher
with ‘peant flour; 68 per cent water was required at

Table 1. evaluation of
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10 per cent reBIacement level to. obtain peak dough
consistency of 500 B.U. The addition of gluten had no
effect in sOya series, though 4 per cent increase in water
absorption"wgs recorded i the peanut series. Dough
development lime increased markedly with substitution
of soya flour but did not change appréciably with peanut
flour” Similarly, the known carrelation hetween
optimum  water absorption and dough development
time was not maintained in peanut series. When water
required to obtain 500 B.U. on farinogram was added,
the dough became very slack. The relaxation rate
equalled the rate of dough development, and_ perhaps
the dough was not developed. There was no significant
difference in dough consistency or stabjlity up to 10
per cent enrichment level. Further, addition o_f_?lute_n
did not show consistent effects and dough stability did
not improve according to generally acCepted conside-
rations, _

S|m|IarI?]/, evaluation of extensograms (Table 1)
revealed that the energy required to Stretch the do_uqh
to tearing point was muich Jower and dough extensibility
was decreased after 135 min rest period, with mcr_easm%
levels of oilseed flours. The ratjo of height to width
the extensogram (ratio figure), which” measures the
strenqth of the dough, dropped from 66 for control
to 55 for 10 per cent soya-enriched dough. Thus
weakening of dou?_h consequent to soyabear or peanut
flour supplementation could adversely affect the hread
making qualities of these mixes. However, addition of
11 pér cent gluten to 10 per cent soya or peanut flour
enriched mixgs improved the energy and ratio figure.
MacRitchclohas also shown the posg |I|t}/ of Improving
the strength of weak dough by a_ddmg gluten.

Baking'properties;  Relatioriship between the content
of oilseéd flour in bread mixes and specific volume of
breads prepared from them, are shown in Fig. 1. The

dough properties of bread mixes

Farinogram properties

Extensogram evaluation

Water Dough MTI Dough Energy  Ratio figure
abSOUJtIOH development stabilit (cm
(%) time me) (B.U) (B.U.)y
Non-gnriched 60J-1.2 9 120 100 v 6.6+0.05
Soya flour enriched (%)
5 60-1-15 9 80 120 89 5.8¢0.07
10 61;1.6 V) 60 80 80 5.5:0.08
10+1.1% gluten 61t]-2 10 120 60 106 1.0¢0.08
Peanut flour enriched (%)
5 64; 15 8 80 120 % 6.1,0.08
10 68;1.5 8 80 120 s 6.1¢0.08
10+1.1% gluten 7115 9 100 100 118 7.0¢0.06

Average of three experiments in duplicate
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SPECIFIC LOAF YOLUME (cc/g)

¢——9 SOYA-ENRICHED %
-5 PEANUT~ENRICHED
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Fig. 1 Specific loaf volume of oilseed flour enriched bread.

volume was requced by, 16 and 9 per cent when wheat
flour was substituted viith 10 per cent soya and peanut
flour, resg_ectl_vely. Soya proteing are shown to exhibit
a strong binding power which resists dough expansionl/
and impair its gas retention capacityl8 Addition of glu-
ten also improved the loaf volume up to 10 per cent
level of supPIementatlon. Thus,_supPIementa_tmn with
non-wheat flour altered the functional properties of the
composite flour through dilution of gluten as well as
partial replacement of Wheat starch. Similarly, inclusion
of soyalecithin increased the bread-volume cansiderably.
PhosphoI|P|d,s, synthetic_or naural gl)écol|p|ds, are
reported 1o impart beneficial effect o read making
quality of doughld They are shown to accomodate
soya protein I gluten matrix, thereby increasing the
dough stability, presumably due to formation of stable
Ilﬁoprotem comPIex29. This may overcome the adverse
effects of soya flour and gr_oduce better breads,
_Further, objective evaluation for softness or compres-
sibility of breads containing 5 to 15 per cent_of soya/
peanut flour was carried out with Instron. The afea
under each peak of stress-strain curve (F|9. 2) revealed
that non-enriched bread was very soft’ (493 cm
whereas preads, supplemented with"oilseed flour at
P_ler cent level were Very firmand tough (85 to 94 cm?),
owever, addition of 0.5 per cent soyalecithin improved
the softness of these breads to a gredter extent,
Sensory evaluation: ~Average Scares of acceptability
of breadS on 9-point hedonic_scale, based on paired
preference testlng, are gven In Table 2. Enriched breads
(at 10 per cent) Scored lower compared to non-gnriched
ones, whereas at 15 P_er cent level, they scored just on
or below the border line of acceptability (5 or léss than

(61

CONTROL

1% SOYA  15% SOVA +
ned) 1693412) .

15 % PEANUT 15%% PEANUT+ SL
(858 1 1.7) (630t15)

(94:6118) (80315}

S
B e W
MM ) M

Fig. 2. Stress and strain curves of breads. Side slice from the
side and Centre from the centre of the bread.

$10€
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S10€
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that). Inclusion of L1 per cent gluten shghtly improved
the_acc%;)tablhty of 10 per cent Soya but not of peanut-
enriched bread.  Flowever, addition of 05 per cent
soyalecithn could restore the average score of these
bréads.  Thus, a good cqrrelation bétween the ohser-
vations on the bakmg_quahty of the mixes was obfained
vrxgteﬁog\éaluated by objective(rheological) and subjective

Sensory evaluation data (Table ?) revealed that

eanut of soKa enriched bread at 10 per cent, scored less
or all the characteristics as compared to non-enriched
one, though the greferen_ces were very low at 10 per cent
level. This could be attributed to dark crump and crust
colour as well as hard and brittle texture of the bread.
Typical nutty flavour and bitter taste of peanut flour
enriched bréad also contributed to their significantly
lower scoring.  Though the addition of gluten (1.1 per

P

Table 2. sensory evaluation of defatted oilseeds flour

ENRICHED BREADS ON HEDONIC SCALE
Enriched bread mix Average score

Non-enriched 1.16-3-0.37
10% soya flour 6.50£0.22
10% peanut flour 6.3340.43
10% soya flour+gluten (1.1%) 6.80£0.32
10% peanut flour+ gluten (1.1%) 5.6610.40*
15% soya flour 5.830.36*
15% peanut flour 4,91£0.14*
15% soya flour+ soyalecithin 7.05£0.30*
15% peanut flours soyalecithin 6.91£0.31*

Results are averages of points on hedonic scale (+SE).
Range of scoring was from 1-dislike extremely to 9-like extremely
*P§$ 001
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Table 3. distribution of preference test (per cent) for enriched breads
Characteristics .. Attributes
Positive Negative -gluten  + gluten
Bread volume crust  Large even Small uneven
Crust colour Light Dark

Crumb texture
Cell structure
Flavour

Taste

Soft & spongy  Hard & non-spongy
Even uniform  Uneven non-uniform
Pleasant —
Normal -

80 0 90 60 90 0 0
63 T 8 12 6 72
82 %4 8 9P 82 6 72
80 80 100 & 100 0 9
10 60 8 9 10 60 80

Averages of 3 panel tests comprising of 12 members each. Percentage preference as compared to non-enriched bread.

cent) to bread mixes improved the loaf volume, it con-
triblted a hard and E)orous texture to the crumb and
scored less in peanut supplemented bread (Table 2).
Thys, different parameters (Table 3) did not have equal
weightage In deciding the “overall"acceptability, The
|ower a_cceptablllty at”10.or 15 per cent (Table 2) could
be attributed to” undesirable negative "characteristics
Table 3) such as uneven and dark colour of the crust
ard crumb, non-uiform cell structure, fiat flavour ang
bitter taste. Addition of soyalecithin improved. loaf-
volume, crumb structure {Hgl. 2) and acceptability of
breads containing even up to 15 per cent level of oifseed
flours Beneficial”effect of the surfactant is attributed to
its emulsi mg propertiesIL [t isalsp reported that addi-
tion of surfactant helps to retain softness and delay stal-

ing of bread2l However, the functional Propertles of

soyalecithin in bread making are not well understood.
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Application_of Pressure Parboiling Process for the
Production of Bulgur Wheat
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A simple, quick and less costly method of production of bulgur wheat by pressure parboiling onjlarge scale has been
developed. The product is of acceptable quality for use in the midday meal programme for school children and for
preparing dishes. The cost of bulgur wheat production employing this technique has been worked out.

At present. 25 lakh tonnes of bulgur. wheat is  On completion of open steaming, the steam outlet
being "used in the country. This s heing mainly valve is closed and, the pressure is increased to 14 kg/
imported for the productiori of balahar,  TRIS paper cm?2; the time required for this is 5 min. This pressufe
reports the application of pressure parboiling technique  is maintained for 25 min for ‘Kalyan’ variety and 20 min
developed earlier for parboiling "of padayl for the for Australian durum wheat. This completes the bul-
production of bulgur wheat., gurisation process. The wheat is then discharged. The

Materials and Methods _ I— .
The Australian Durum Wheat and the ‘Kalyan'variety & ‘e
of the Indian hard winter wheat were processed. in a
vessel of 1.51capacity. The vessel consisted ofaczlmdn- ; L 72
cal steel tank with a dome shaped hood and bell bottom 5 ——— w
containing a Perforated steel plate placed 20 cm above :q:K
the bottom of the tank to keep the ?ram. . Coils for
Passmg steam are provided at the bottom, just below
he pérforated sheet. The vessel is steam jacketed
and 'is provided with a steam controllmﬂ valve, a
Pr{IeeiSL(Jlr:?ggafge’ a temperature gauge as well as water
The vessel is half filled with water and the uncleaned
raw wheat 1s fed in a thin stream, so that the lighter —1

2M

-— 8

e, Ty, it g Toa i e -
| ini U In valve,
The water is c}/rculated ?or abo%t 5 min rfo replace the N ’

air in the intergranular space and then the water i N g
drained and the”heavier foreign matter like mud and
sand are carried off through the bottom drainage valve. : 7
Inlet steam at a pressure”of 125 kg/cm? is passed for o | 1.2 M
10 min which is the time required for_steam to occupy _
and to replace the intergranular air. The wheat is thef _ Fig. 1. Baby Extractor
el trur wheat varietes opeivly Dung et 5 St guge g 0o T P for ok
ustralian durum wheat varieties respectively.” Durin - : - CEsSINg
g Samig e sieam et Ve s Tl cose (. S04, VA e S vl b el
minimise_stedm wastage and to avoid building up of drain valve:” 8. Discharge door; 9. Filter: 10. Steam coil:
pressure inside the vessel. 11, Steam outlet valve,
Paper presented in the 1st convention of Food Scientists & Technologists held in CFTRI, Mysore on 23rd and 24th June. 1978
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whole steaming process needs 55 min. The wheat after
discharge s héaped for 2 hr for tempering and equili-
briation %f oisture,

Twelve batches of 1.25] each, were processed and sun-
dried. The dried wheat (moisture content 125 to 14.0

er cent) was polished to 58 per cent in Kyowa and
Schule rice polishers and in paddy hullers. The polishing
in the huller was done by addir SEer_cent of gaddy
husk. . The polished wheat was Broken in a grinder to
a maximum yield of Iargie brokens (1/4 the sizg of whole
wheat) required for Balahar preparation, The broken
wheat was sieved through 10,20 and 30 sieves of Indian
Standards Institution specification.

Results and Discussion

Durmg open steaming the grains absorb moisture and
swell.. The final moisturg confent of the product obtained
bR/ this method was much lower than: the moisture in
the product obtained by the conventional method. of
soaking in water for 12°hr followed by open steaming
for 150 20 min2 _ ,

The moisture content at the time of discharge was
28-3) Per cent as agajnst 60 per cent in wheat bulgunzed
by cold soakm% and steaming. Heaping the steamed
Wheat for 2, elﬁed In condltlomng the'wheat. Mois-
ture_cont_entTof Iw fat at different stages of parboiling
15 given in Table

olishing w?t 5 per cent rice husk in a rice huller was
better than loohshm% in the Kyowa rice palisher, Polish-
}gg ||rt188chu e rice polisher also did not give satistactory
ults,

Milling of wheat for different size fractions was
accomplished by 30 cm plate type flour mill (grmder{
with suitable adbustmen s The large brokens tha
passed through 10 mesh and those retained on 20 mesh
vvreorg usCe I(a)taated and these were found suitable for Balahar
IOT_he articles passing throuqh 20 mesh and those
retained on 3? mesh wWere of the size of SLHI (wheeg

rts) and could be used for pre%armg UPp mao an

alva (a sweet meet reﬁaratmn). he very fine particles
Passmg throu_%h 30 mesh were flrther sieved to separate
he bran particles. These fine particles could be used for

preparing Kheer.  The physical analysis of broken

Table 1. moisture content of wheat at different stages of

PARBOILING
Particulars Moisture content (%)
Raw _ _ 1450
After steaming (at discharge) 218- 280
After 2 hr (conditionin%) 26.8-27.1
After drying (before polishing) 125- 140
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Table 2. physical analysis of broken bulgur wheat

_ Brokens

Mesh size retained on

sieve (%)
ISI mesh No. 10 47
ISI mesh No. 20 47
ISI mesh No. 30 55
Retained on receiver 05

bulgur wheat is given in Table 2. All the above prePa-

rations were made in the laboratory and their quality

\14\(/)ars (f:(t)]ulr&(rje%atlsfactory in the midday feeding programme
llaren,

A total of 15t of wheat were processed by the above
method and the nutritional quality and palatability
of various dishes were evaluated in Avinashilingam Home
Science College, Coimbatore, SIET Collegé, Madras
and Food & Nutrition Board [aboratories at Madras
and Delhi._ They all certified that the product was fit
for use in Balahar, The results of chemical analysis of
raw and Bulgur wheat are given in Table 3,

Costing of the process (1.25 t of raw wheat per batch):
1 Labour charges at Rs. 2/tonne

for Ioadmg o Rs. 290
2. Cost of 3000 1of water including

umping Rs. 050
3. Unloading ~ Rs 250
4. Cost of steam (200 kg/batch) (using

oil fired Lancashire oiler Rs. 1500
5. Helperat Rs. 5per diem (

batches/shift) N Rs. 166

Total cost of bulgurizing

1.25t of wheat Rs. 22.16

Cost of bulgurizing 1t of wheat ~ Rs. 17.72

The total cost of drying for two days was Rs. 7 per
tonne including direct and indirect wages and expenses
like degreuaﬂon and_ such other charges. ~ Thus the
total cost of grocessmg Including drying is approxi-
mately Rs. 24.72 per tonng, Expériménts were carried
out using 150-kg lots at pilot Jolant scale, for pressure
parboiling without use of borler.  The product was com-
E?(rt?gtlﬁo r|n quality to that produced in Baby Batch

Bulgurization time can be reduced considerably by
this process. The maximum time taken for the operaion
15 only 55-60 min, As soaking Is completely :avoided
and only vapour phase penetration of moisturé is adopt-
gﬁs’otg?/ o? g Ing Tosses during soaking and cooking are
The moisture content of wheat at the time of discharge
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Table 3. chemical analysis of raw and bulgur wheat
Bulugr wheat Max limit for
Component Raw wheat standard
Sample 1 Sample 2 Sample 3
Moisture (%) 1450 13.60 1140 10.70 10.00
Ash (%) 153 1.36 158 157 330
Ash insol in HCL (%) 0.2 0.14 01 0.08 020
Crude fiber (%) 210 190 123 136 37
Crude protein (%) 11.34 11.62 1252 11% 1621

I 28-30 per cent. The entrapped_ heat at the time of
discharge was high. - This heat facilitates faster drying,
The initial low moisture content reduces the cost Of
mechanical drying. 1fthe vacuum drying device provided
in Babg Extractor is used, the time Of drying can be
reduce b}/ 50 per cent. _
The cost of operation and installation are also much
lower compared o other processes.

Nutritionally the ~ product compares favourably
vxﬁéhatrg?_gglgur wheat currently being used in Balahdr

jon,

p uring the cyclone in TanJore District in November
1977 a large quantity of wheat stored under open storage
condition was subjected to_high humid weather which re-
sulted in heavy funﬂal spoilage.  Experiments were con-
ducted to see Whether pressure bulgurisation would des-
troy mycotoxins in such wheat. Répresentative samples
from some of the fungus attacked consignments were
subjected to pressure “bulgurisation treatment, _The
samples were tested for mycotoxins at the National
Instltute of Nutrition, Hyderabad. All the ten samples
of pressure bulgurised wheat were found to be totally
free from all mycotoxins, while the control samples
showed mycotoxin,  contamination,  This fmdmg
Indicates an” interesting new venue of use for pressur
bulgurisation. ~ At Prese,nt a major_ portion of wheat
spoiled by fungal attack  is; used mamly as cattle feed
or as manure, " Even if it is used mainly as cattle feed
the pressure pulgurised wheat I safer because most, of
the, mycotoxins are destroyed and hence do not find
their way to the milk.

The bulgur wheat imported for use in the midday
school feedin programmes costs nearly Rs. 15 crores
Per annum, though at present 1t is received as a gift
In case this gift is stopped, bulgur wheat may have to be
imported.  The production of Indigenous bulgur wheat
would curtail this import. 1t can-also be exported to
West Asian and East European_countries, ‘as India
IS a maéor roducer of wheat. The bu!gur Wheat is
uite acCeptable in the rice consuming regions of India,
Bulgur wheat whether broken or wholé, can be used
inanumber of preparations popular with rice consumers.
It can be produced in wheat growing areas making use
of rice mills which have already adopted the preSsure
parboiling process.
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A local variety of cassava (Manihot esculenta Crantz, M. utilissima Pohl) gave seed yield of 400 kg/ha. Seed con-
tained 26% orange-yellow coloured oil and 18.5% protein. The oil has low unsaponiiiable matter and the following
fatty acid composition (weight %) as determined by gas-liquid chromatography: 8:0, 0.5; 10:0, 0.8; 12:0, 4.6; 140,
15:16:0, 11.4: 18:0, 4.6; 18:1, 251 and 18:2, 51.4.

Although cassava (Manihot esculenta Crantz, syn M. a IaboratorY model Carver hydraulic press, The seeds,
utilissima™Pohl) tubers form a mador staple food in  kernels, hullsand oil were anaTI%sed for their characteris-
several developing countries, the seeds have not attained tics bly AOCS methods3 ~ The hydraulic pressed oil
any nutritional or economic value. It was reported?? was tefined and bleached in thé AOCS 'Combined
that kemels of cassava seed produced in Ghana contain - Refining and Bleaching Apparatus.  Alkali_ lye of 15
47 per cent of lipias and 34 per cent of proteins. No  Be’ 60 per cent excess was used for reflnm%. For bleach-
attempts have heen so far made to produce seeds from m% per cent earth and 0.2 per cent carbon were used.
the_plant as only the non-flo_werm? and non-branchin ethyl esters were Prepared by r_efluxm%hberat_ed
varieties are hitfierto held suitable Tor good tuber yield fatt%amds (1.5 g) in methanol containing sulphuric acid.
But there are indications that nontopping of inflorestence  GLC of the methyl esters was carried”out on_hoth a
and seed setting does not affect tuber yield. Attempts polyester (10 per cent EGSS-X on Gas Chrom Q 30-100
are, therefore, made to grow the flowering variety of mesh) column %2.4 mx0.32 cmg) and a non-polar (5
cassava, allow the Inflorescence to set seed and charac- per cent SE-30 on Chromosord P 45-60 mesh) column
terise the seed and oil, B1.2 mx0.32 cm) under programmed temperature

: etween 110° and’ 195°C 56 aniin) using a Toshniwal
Materials and Methods _ 8as chromatograph fitted with -a_flame ionization

One of the local varieties of cassava f?rown_ ina 02 Oetector. The flow rate of the carrier gas, nitrogen,
hectare plot in Tanjavur district started flowering in the  Was 40 mi/min. Methyl heptadecanoate was used as'the
sixih month and capsules appeared by eighth month. ~ Internal standard.

Second, third and fourth harvests were carried out in _—
tenth and elventh months. In the twelfth month, the Results and Discussion _
yields of tuber and seeds were assessed. In the experimental crog0 the seed setting was 75 per

The seeds were stored at ambient temperature, The cent. Each plant gave 130 to, 170 seed cagsules, each
cleaned seeds were crushed In a country press (ghan,R capsule_cont mmq seeds. The yield of seed was 400
and the oil was filtered. The seeds were also pressed n  kg/ha. There woulld be a potential” of 0.15 million metric

*Paper presented at the International Congress on Qilseeds and Qils in New Delhi, February 9-13, 1979,
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Table 1. characteristics and composition of Indian cassava

SEED

Seed  Kernel  Hulls
Wt. of 100 seeds (g) 10
Hull to kernel ratio 50:50 — —
Moisture, (%) 4.6 — —
Qil, (%) 2.1 49.0 30
Crude protein, (%) 185 292 16
Crude fibre, (%) 313 2.2 60.0
Total ash, (%) 1.2 40 106

tonnes, of seed with a potential of 40,000 metric tonnes
of aif in India. The tuber yield in the Present 0ase was
25 tha compared to a normal yield of 175 t/ha.
Cassava seed resembles castor seed with length, 10
mm; width, 6 mm: and thickness 4 mm. Table 1 gives
characteristics of the seed. The hull (shell) content is
50 per cent which is hl_%her as compared to 43 Per cent
in the seed produced |h Ghana2 High contents of ol
49 per ceng and grotem (29.2 per cent) and low content
f crude fibre ((12. per cent) in kernels indicate a good
potential for edible uses. The hulls containing 7.6 per
cent_protein and high crude fibre (60 per cent) can
possibly find use in animal feed compositions, Whole
seed could e stored for one year. The free fatty acid
content of oil n the seed dufing storage for one year
rose from 3to 3.9 per cent. There'was no apparent effect
on oil content of seed during storage. The whole seed
lelded 12 per cent oil on crushmq I a country press
Y%n age ¢ am?) and 11 per cent oil in hydraulig press.
he 0il resembles some of the common edible oils such
as sesame, maize germ and sunflower oils (Table 2).
_The kernel lipicS were reported1to contain 98 per cent
triglycerides, the rest being composed of phospholipids,

Table 2. physical and chemical characteristics of cassava

SEED OIL

Refractive index at 40°C 1465
Specific gravity, 30/30°C 0.917
Colour Orange yellow
Free fatty acid, (%) 2.5

lodine value (Wijs) 115
Saponification value 200
Unsaponifiable matter, (%) 10
Reichert-Meiss| value 12
Polenske value 08
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Table 3. fatty acid composition of cassava seed oil

Fatty acids Present work  Reportedl
(wt %) (wt %)
Caprylic 05 —
Capric 08 —
Laurie 4.6 -
Myristic 15 0.07
Palmitic 114 10.34
Palmitoleic - 0.09
Stearic 4.6 4.10
Oleic 5.1 2240
Linoleic 514 61.60
Linolenic - 140

glycoIiPids and sterigds. The hgdrauhc pressed oil could
¢ easily refined (refining loss 6.5 per cent) and bleached
by standard methods. Raw oil with 2 per cent free fatt
acid content and Lovibond colour, |(2.54 cm cell) of
Yellow and 14 Red gave refined oil of 0.2 per cént free
fatty acid content and Lovibond cglour of 1 Yellow and
0.1 Red. Potato chips fried in refined cassava seed oil
were crisp and were comparable in taste to those fried
In_raw groundnut oil. _

The fatty acid composition as determined by GLC.on
EGSS-X column is given in Table 3. The composition
bg chain length agréed well with that obtained on SE-
30 column. Tne ofl contains small guantities of Cs to CAZ
saturated acids while the seed ail from Ghana _contains
trace guantities of palmitoleic and linolenic acids.
LinoleiC acid is present in a lesser concentration in the
Indian sample (11.4 per cent) than in the Ghana sample
(616 per cent)
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Piperine and Related Compounds In Pepper
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Solvent fractionation, crystallization of pepper oleoresin and pungency evaluation by threshold methods has indicated

that mother liquor has comloounds other than piperine.

a compound which has only a fourth of the pungency
pepper contribute 3 to 5% to the absorption at 342
could be conveniently used on a single corn of pepper.

Piperine, the 5-(3,4-digxymethylenephenyl)-2-nmy,
4-irany-pentadienojc piperidide is now recognized as the
major pungency stimuli of pepper. Dug to the very P(oor
solubility ‘of piperine in water and apparent lack of
pungency of crystalline pipering, there has been conti-
nuols séarch for other related compounds in pepper
which are strongly pungent. ~ The stereoisomers of
piperine have, béen intensely looked for, Ramcularly
Inview of earlier claims of the presence of hignly pungent
2-Cls, 4-Cis isomer. They, however, have nqt'heen idénti-
fied In natural Repper Wwith modern techniques of thin-
Iayer and  high
Other related minor compounds that have beeh isolated
and identified are p|Re eftine, the 2, 4, b-heptenoic
analog3; piperaning, the 2-trcms pentenoic analogd and
piperylin &pyrroperm_e). the pyrollidine analogl5

In"quality evaluation, the importance of theSe com-
%)]unds are related to their function as A)eun

ency stimuli.
as fot been

e pungency response of piperettl
recordedl ant blished or reported to vary greatlyl56
rigorously establishe V .
F?om th%/ absorption maX|Pna of the, |égnt?f|ed com-
ounds in pe ger, It is Clear that accqrding to the Official
ethod of measuring absorption of dilted extracts at
32 nm will measure piperine and piperylin. A substan-
tial part of _Plperettme, will also” be measured which
though has jts absorption maxima at. 364 nm exhibit
significant absorption at 342 nm. Piperanine, which
has maximum absorption at 280 nm will not be
mel?sutrhed z%t 32 nm, 4 worh N

, therefore, appeared worth re-examining pepper
extracts for m|n0|p |?:om onents and their effe_gt |%nlo?h_e
Pun ency of pegper. his problem was studied by 2
rying t0 concentrate the minor components in” th

268

pressure liquid chromatographyl?2 |

of other comPtounds are either not A

Further study with argentation-TLC showed the presence of

piperine. The coloured compounds in a total extract of
. It has also been shown that spectrophotometric method

mother_liquors by solvent fractionation and repeated
crystallization of pipering; and i) by argentation thin-
|ayer chromatography which has' béen &ffectively used
to” separate isomers and closely related compounds
varying In unsaturation.?

Materials and Methods

Fresh pepper qleoresin (150 g} was fractionated by
successive extractions with hexane and ether.
Several samples of pepper
tradle types and a sample from Ceylon were used. Fres-
powdered pepper was extracted with ethylenedi-
chloride, filtered and solvent removed under Teduced
pressure. A 10 per cent solution of the perEper extracts
In ethyl acetate was made as stock solution,
Spectrophotometry: A Beckman recording spectro-
photometer (DK-2) was used to record the Spectra of
suitably diluted solutions of the oleoresin,  Isolated
piperine and related compounds and mother liguars.
nalytical grade benzene was ysed for the dilution
before spectrophotometry. Special care was taken to
ﬁr tect * the * solution” at™ high dilution against

t6.

gThin-la er chromatography (TLC); Silica gel G (E
Merck pYates, 250p tr%ckpfgr_gnaly)tical work%nd 508p
thick for prfg%apve separations were used after acti-
vation at 120°C for 1hr. _

For_argentation-TLC, the silica gel suspension was
mage in. g I cent silver nitrate and the plates activated
as mentioned above, _

Solvent systemfor TLC: (i) n-hexane: ethyl aceteate,
85:15, v/\é{ double development: (||)bether:n-hexane,
o1, viv)g; (i) ethyl acetate: carpontetrachloride,
L1, v)5; (v) ethyl acetate: dimethyl formamide,

horticultural varieties,
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g90:10 vlv), satyrated with 3 ml of 20 per cent sodium
ydroxide” solution, .

Determination of piperine and related compounds:
|dentity of piperine was made through Ry of co-chro-
matog_raphed pure pg)erl_ne (m.p. 128°C), Visualized by
2, 4-Cinitrophenylh razme_gz, 4-DNPH) spray, chro-
mic acid spray and by typical spectra of compounds
extracted from correspond_m? area of co-chromatogra-
ghed samples. The ﬂuanma ve estimation of piperine

nd related compounds in the experimental am%Ies
the total extracts, mother liquor, crystals and TLC
isolated pieprine and related compounds was done by
their absorption at 342 nm, using a standard curve
for pure piperine. .

Punqency determination: _Pungency of the TLC
separated ‘areas correspondmg to thie coloured spots
on a c_o-chromato?raphed spofs were tasted directly as
a confirmatory test or extracted with ether and dil0ted
for estimation of pungency. Pungency of different
fractions, of the oleoresin qr extracts were evaluated bg
standardized dilution technique for recognition threshol

for pungency using a trained panel9. The panel recorded
g_ F|)oeurnr%;eency of 100xI03 Scoville unit (SU) for pure

iperine.

Results and Discussion o

The first attempt to concentrate the piperine homologs
was based on edrlier observations on Solubility in sol-
vents of different polarity of the components. in the
pepper oleoresins and thie ease of crystallization of
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piperine from ether solutions. P|f)er|ne and related
compounds being insoluble in petroleum ether in cold
the oleoresi was exhaustively extracted with this solvent
yielding a filtrate rich in esSential oil components, the
green colourmlq matter and fat. This fraction after
removal of solvent dgave nearly a third of the initial
weight and contained” L1 per cent equivalent of pipering,
This was further fractionated by extraction with 60
per cent alcohol to Separate the fat as a residue and
coloured compounds in'the extract. The piperine in the
total hexane extract was concentrated in this residue
because of its solubility in the fat,

The hexane insolublé main residue was attempted to
be fractionated by extraction with ether at 0°C and at
refluxing temRera_tures and Rlperlne_ crystallized b
refrigeration, hoping to enrich the piperettine_in the
mother I|qu?rs. The Qnel_d, spectral characteristics and
pungency of all the fractions are given In Table 1 and
spectra of selected fractions shown in Fig. 1

All fractions except the coloured. conceftrate showed
typical absorption pattern of piperine with the 342 nm
maxima and the shoulder at 309 nm. However, the early
fractions | to |V differed in the ahsorption at lower wave
lengths and the ratio of absorption at 342 to 360 nm
and 342 to 309 pm showed marked differences. Al
crystals and mother liquors from soxhlet ether extrac-
tions, Fractions IV to X, gave tyjzmal ratios for 342
to 360 nm ang 342 to 309 i of 14-16, similar to that
of pure piperine, The fractions of cold ether extracts
gave low values for the ratio 342 to 360 nm while frac-

TaBLE 1. YIELD, SPECIAL CHARACTERISTICS AND SCOVILLE HEAT VALUES (SU) OF PEPPER OLEORESIN FRACTIONS

Fraction No.

[ Hexane extract

Residue, Ether Extracts
II. - Mother liquor—1st crystallization
[1l. Mother liquor—2nd crystallization
IV. Crystals

Soxhlet Extraction with Ether
V. Crystals, 5hr extract
VI. Mother liquor, 5 hr extract
VN. Crystals, 11 hr extract
VIl Mother liguor, 11 hr extract
IX, Ether insolubles after 11 hr extraction

Oloresin
Pure piperine

Yield  Fiperine* Ratio of Pungency of

©) (%) 342nm/360nm  342nm/309nm  fraction in

SUxI03
49 il 116 132 10
kil 42 1.20 146 40
20 42 125 156 45
18 100 143 157 —
9 103 145 1.60 100
6 7 132 159 —
2 103 148 157 100
5 1 4 149 —
10 — 150 150 —
150 53 136 169 60
— — 150 150 100

*The piperine content was calculated from 342 nm absorption
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Absorption

4 . ~— Oleoresin 102
/—Pure piperine )
1 1 ] 1 | L L 4 0-1
280 300 320 340 360 280 300 320 340 360
ngth ( nm

Fig. 1. Spectra of solvent fractionations of pepper oleoresin. Numbers correspond to fractions listed in Table 1

tigns of hexane extracts gave low ratios at both the pairs
of wavelengths. The higher valugs for absorption at
360 and_ 309 nm of some ot the fractions possibly showed
contamination of piperine with other related compounds
earlier reported as piperettine and piperyline. However,
the pungency values (Table 1) of all thé fractions, hoth
hexane and ‘ether soluble components azqreed with the
expected value from the absorption at 342 nm calculated
as piperine and using Scoville value of 100x 103 SU for
pure 'mperme. The recovegy of |l?]lperme Was com?lete,
calculated on the basis of 342 nm absorption of all the
fractions, though the recovery as crystals was only
about 50 per cent. _

It Is Inferesting to compare these results with. the

fractionation of pepper oleoresin le molecylar distil- 342
found

lation by Ta_u3|% et al6. They that for all the
distilled fractionS the UV spectrophotometric estimation
of piperine and pungency In Scoville Units were corre-
lated. The pot residlie afone showed only half the valye
for Ip_ungen(:y expected from the spegtrophotometric
piperine”valle. - An absorption curve for this residue
shiowed a broad plateau between 340 and 360 nm and
related to the earlier work of Spring and, Stark3 The
authors speculated that half the abSorption measured
at 342 nm was possibly due to pwerettme. However,
H}ieshegungency of piperettine “had not been esta-

Isolation_and estimation of piperine and related com-
nonents:  Separation of pipering and related comBonents
from essential oil, colour and wax was achieved oy TLC
using solvent system (i). The TLC separated esSential
oil compents at"Ry-0.3'and above, identified by vanillin-
H2504 on g co- hromatc{(%raph_ed spot, did ot show
any absorption in the UV region of 360 to 280 nm.
The coloured compounds remaining at the starting
point showed a continuously raising curve. Its absor-
ption at 342 nm for a number of samples showed that
It contributed 3 to 5 per cent of the total absorption
of the extract. Table 2 gives the values of the total
Elperme and related compounds along with the contrj-

ution of coloured compounds_calctlated from their
nm absorption as pipering. The values for piperine
and related compounds after TLC separation are lower
than the values obtained by direct UV on oleoresin
because of the removal of the contribution of colour
to 342 nm value and the recovery through TLC was
95-% ger cent as determined with”pure piperine. The
necessary correction factor for the lower recovery has
been applied to the values for piperine and the rélated
compounds shown in Table 2.. o

The molar extinction coefficient §A) for 9|8er|ne has
been reportedl to be as high as 32,000-37,000. The
pos,_3|b|l|_tﬁ of usmgf this ngethod as a micromethod
which will be useful tor genetic studies for the estimation
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Table 2. piperine and related compounds estimated by
BY DIRECT UV AND TLC-UV OF EXTRACTS OF HORTICULTURAL
AND TRADE TYPES OF PEPPER

Piperine conétte%%qmas measured ~ Spot?

Sample ' w iw

n@tﬁ%ﬁd method ﬁ]‘e '

r-—
Pa{%r ety 55 50 05
IMum maturity) 503 40 03

yur-
6 i) 3% 3B 0
ankotta 414 38 0.9
Kuthiravally 510 410 0
Ceylon 12 60 0
Garbled pepper 40 406 009
Light' pepper o4 50 009
Pinhead pepper 106 100 009

of piperine and related compounds on a single corn of
Eepper (optimum  maturity-Tanniyur’) wasexamined,
ven thou%h there is_a varigtion”in pipering, content
from corn o corn (4.89 to 521 Ber cent by direct UV
method; 4.61 to 482 per cent Y_TLC- method),
It is comparable tg the values obtained from the bu
samples as given in Table 2 .
Argﬁntanon-_TLC separation: The fractionation by sol-
ventshaving failedto show any concentration ofthe minor
components inany fraction but onlly ?ave_an indication
of the presence ot homologs in _earyr ractions. Separa-
tion was tried using argentation-TLC. Since non-
polar solvents gave Very little movement of piperine
compounds, more polar solvents such as solvent (v)
were used. Dimethyl formamide in alkaline condition
has shown some promise in_the separation of piperine
and dlh%dr_oplperme4. Fig. 2 shows the spectra of three
spots obtained after argentation-TLC segaraﬂon and
the Ry values of these spots are given in Table 3. Even
this close fe aration could be"obtained not ,dwectlg
with the oleoresin but only when total piperine an
related compounds were initially separated by TLC with
solvent system (). _
Nature” of the compound from _arPentanqn-T_LC
sepe'ration: - Argentation-TLC of the isolated piperine
and related conpounds of a number of pepper samples
showed (Table 3) that in most of the cases there were
two  clogel Iymg sgots with Ry 0.82-0.34 (spot 1) and
0.75-0.77 (spat 2) but occasionally a fain{ spot_at
0.55-0.58 (spot 3). The major spot at Ry 0.750.77 ha
the same Ry as pure piperine and gave typical yellow
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Fig, 2. Spectral characteristics of piperine a[ﬁéelated com-
i P v e

Table 3. piperine and related compounds of black pepper

SEPARATED BY ARGENTATION-TLC AND ESTIMATED BY UV

% Piperine related compounds*

1
280

Panaiyur :
Bzwﬁnum maturity) 116 879 05

ankotta 84 05 11
Kuthiravally 131 8. 09
Karimunca 118 82 —
Ceylon 144 84 02
Green pepper 135 8.5 —
Garbledl pepper 178 822 —
Light pepper 146 &4 —
Pinhead peoper . 140 8. —
Commercial oleoresin -~ 80 920 —
Cruce piperine 14 926 —
Pure piperine 1000 —
Spectral ratio

K'Y 117138 141152 140153
) 39 0%1B 14561 L1012
Wole vy 50 mm

Calculated from 342 nm alsorption and calculated & piperine
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for the minor spot and 100xI03 SU for the dominant

colour on spray with chromic acid and 2,4-DNPH, The
spectral patern of this major spot was also typical of
0] fpenne and showed pungenc i the corresponding area

aco- chromatograp edspotand was thus identified as

prhe spectra of the other two mmor spots vaned thou
the absorgtlon maxima was at 34 The higher
pot exhibited higher relative 360 nm absorptlon wh|e
9 nm, absorption was high for both the higher and

ower %pots Both m|nor spofs bemg in small proportions
sowe a whitish colour'with acid spray. The possi-
bility that the htgh Ryspot could be an aftifact in argen
tation TLC was Checked by running pure ptpenneu er
the same concentration anid condition as the total pipe-
nne and related com ounds from Oleoresin. There was
on%asmge spot a %

e pungency of the nigh Ryspot based on 342 nm
i sorptton calculated aspipéring, was, only 25x 10

U, while that of the major Spot identified as pipering
was 100 103 SU,

The jsomers with cis configuration would complex
with silver ion unlike trans, frans-piperine and_ would
have lower Ry than piperine in argentation-TLC. The
hgher compaund could. not, therefore, be any of
théseisomers, " Since the higher Ry minor component
showed the 342 nm maxima, characteristic of conju?ate
duble bond as in piperine, this, could not. be identifie
with the saturated analogs, viz., the difiydro-4 and
tetrahydropiperine reporte from 0pepper]t) WhICh have
general absorption at around

This high Ry component was esttmated ina number
of peppersamples by the two steps, TLC-total pungent
components isolation _followed_by argentatton

The results are %tven in Table 3. The high Ry compound
amounted to, 74 to 17.8 per cent (expressedas piperine)
of piperine_in different pepper samples. These values
are much higher than the esttmate of ca. 2.per cent for
piperylin, the pyrrolidine analog, of pi 5oerme recenty
Isolated by Grelwe et al.1and Mori et al C analysis
of extragfs of some of the ﬁep per samépleg with solvent
system (i11) did not show any spot on acid spray or 34
nm ahsorption or any pun ency in the extracts around

y022 as reported” by Mori et al.5 for pyroperine

]
tphe piperine and related compounds jsolated from the
oIeoresm through TLC develoged with solvent system
8 was subsequentl (p separated on ar entatton LC.
wo spots, a minor om onent at Ry 0.82-0.84 and_ a
major component at Ry0.75-0.77 were agatn found with
many samples, the same as the pungent compounds
studied with solvent s%stem 1). The pun(fencg of the two
spots also agreed with the earlier results, 25x 103 SU

to bg
not

O

\Ver
ofpgere(t]ttne but un[(] at 34(§nm Owever, simjfar

It Is
un

jL

| e

i

un

ot

oroasm

oun
E}B&SF %;E: Ine In ar entahon -TLC.. The |p il

peretting, ge tne[tolc analo?ﬂ iperine rematr(tj
Pl LA
gen esteﬁtshe by Sprmg and Star f If the com-
tra s conf lﬁg tIOFl) and beca(pse of Its
en It co e expected to move

0 W|t Ip rettine cou
stab[nsh H O]smoe tH% %sorpthon ma>nma
IS not 364 nm' characteristic
ptlﬂnatton eXﬂ]nments escribed. In the earlie
p e ratio of ahsorp tton at 342 an
nmwas er ¢ p]e to, that 0 purep enne
rtemaorsota R¥
mIXé e 0 com

e un?enc ) teg In the literat re]]4r]1
gnenc p gretttn IS not known. The low
ney 1S Iossm Uetoa |xture of these analog

Ipering spot. Further examination o

d Eom ounds In pepper is under study by ot e?ogorveveartej
d TLC se aratloh) J)LP % a reverseé Iph% tec nlgues an
high pressure Itqwd chromatog
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Natural sausage casings prepared from the intestines of animals have certain drawbacks which include incomplete re-
moval of slime, dull colour and inadequate salting. Collection of intestines soon after evisceration and stripping in 0.IN
sodium hydroxide not only helps in complete removal of slime but also prevents weakening of the casing due to bac-
terial proliferation. The incorporation of sodium sorbate/benzoate (0.10%) in the presence of lactic acid (1%) in the
equilibrating brine and removal of entrained brine by centrifugation or pressing yielded casings with salt to mois-
ture ratio at saturation. Lactic acid and sorbate/benzoate helped in extending the storage at room temperature (25-
30°C) to 9 months. These prevented and reduced bacterial and in>uld counts avoiding weakening and discolouration
of the casing. This curing procedure does not alter the calibre and use of the casing to fill and process sausages.

Intestines which are the major by-products of the
abattoir industry are converted into, natural sausa?e
casings, quts for sport goods, surgical sutures, efc.
Natural Sausage casings after salting are exported to
JaPan In largé quantities. The mdin drawbacks in
salted casingS are incomplete removal of slime, dull
colour, inadequate saltm(I;, improper_ sanitation and
non-uniformity of calibrationl Therefore, work was
undertaken to’ evolve suitable procedures for collection,
removal of slime and salting.

Materials and Methods

_Collection: Intestines of sheeg separated from
viscera soon after evisceration (20- mm&, were freed
from mesenteric attachments ‘without amaPlng_ or
tearing, The residual ingesta was removed bg stripping.
Thereafter, the intestings were dipped in 0.2N sodjum
hydroxide solution and collectec in 0.1 N sodium
hirdroxjde soak solution such that the resultant con-
centration 1s 0.060N2 _

Removal of slime:  The blunt edge of a knife, shell

or bamboo reed is used by small sCale progessors. A
waooden clip, similar to that used on the clothes line
1in, broad and 6 in, Ionﬂ, with a smooth rod fixed
lengthwise on one half of the jaw and a smaoth rubber
sleeve on the other, was devised for scraping off the
slime. . o

Salting: The present practice of saltm? involves
packln? the cleaned casings after removal of the slime
with alternate layers of Salt in a wooden bayrel and
tamping the whol mass under a weight so that the water
drawn out during salt gene_tratmn 15 expressed out du_rm%

34 days holding at ambient conditions.  The casing

are then repacked with sprinkled fing salt. ~ Salting b
equilibrating the cleaned, casm%s In saturated “salt
solution to ‘achieve saturation of the residual water in
the casing was done to avoid excess salt, The entrained
salt solution was fully drained by Eressm the layer of
hanks or centrifugation in_a wicker basket with the
casmgs loaded along the rim. _

Additives: Lactic’acid at one per cent and sodium
sorbate/benzoate at 0.1 per cent in the saturated salt
solution for equilibration were mcorRorated.

Calibre measurement and end use:  The diameter was
measured using a spherometer while the casing was kept
fully expanded by blowing air or flllln%sausage emulsion.

Anal;isis: Methods of A.O,A.C3 and” APHA4
were followed for estimating moisture, salt and bacterio-
logical status.

Results and Discussion

. The efficacy of use of dilute sodium hydroxide in
improving thé efficiency of removal of slime from the
Intestines was demonstrated earliers, Sodjum hydroxide
F0.0GN) was chosen because of its effectiveness in
opsening the adhesion between. the submucosa and
other components of the Intestines and absence. of
alkaline feel by the operator. To achieve the desired
concentration 0f sodium hydroxide, the strlpé)ed Intestl-
nes, Were dlpﬁed In 0.2N" sogium hydroxide solution
and then soaked In 0.IN sodium h}/dromde solution

for the required contact time. A volume of 500 ml of
0.2N sodium hydroxide is sufficient for 8 intestines.
These Intestines Were soaked in 300 m| of 0.IN sodium
h¥drox|de solution to ensure that the concentration
of sodium hydroxide was maintained at not less than

213

3



214

0.05N.  The concentration of sodium hydroxide in
the dip solution reduced to 0.IN after dipping 8 in-
testines, which can then be used as soak solution. A
contact period of 30 min was found gptimum and signs
of weakening were noticed beyond 2 hr. The Present
practice of soakm? In chilled Water to achieve loogen-
mg, of adhesion of slime depends on bacterial actionl
which can result in incomplete_removal of slime or
weakening of the submucosa.  Sodium hydroxide has
gotl_tfhe ta\dd|2t|onal advantage of preventing bacterial
roliferation?, o ,
p Remova? of slime by scra%mg using blunt knife edge,
shell or hamboo reed”has the disaavantage of the Te-
quired pressure and pull being exerted by the fingers
of the operator. The pressure exerted is Vertical anng
the cross section of the intestine and the pull along th
Iongltudmal axis of the intestine, These tend tova
aloflgy the Ien?th of the "intestine when done wit
fingers. . Use of the clip-like gadget has the advantage
of allowing the operator to concentrate on the removal
of the slime by the longitudinal pull, the pressure ex-
erted by the spring being constant.  The variation in
removal of slime oF index of sliming tends to be larger
In the case of commercial casings than in casings pre-
Eared using the clip-like gadget in the laboratory5.
Iberal amounts of water Have'to be used durln%_ e
removal of slime to wash off the separated material.
Removal of slime using the casing Cleaning machine
was also facilitated by soaking in dilute sodium hyadro-

Xige. _ .

The next step of grading was done by filling a small
length of the whole" casing with water.” The djameter
was measured by f|,tt|ng the water filled loop of casmg
held as a catendry in the different calibrated slots of
wooden calibrating frame. The water was slid ann_([; the
length of the casing measuring the diameter at suitable
intérvals of Iength. When the Variation in measurement
changed by ne ”Y 2 mm that length of the casing was
cut and thls lengths dlffermg,by mm were collected.
The gradmg was:In terms of diameter and was expressed
in stéps as "18-16, 16-14, etc. or 19-17, 1715, etc. Sheep

casings equilibrated in SATURATED

SALT SOLUTION

Table 1. uptake of salt in

Equilibration time (hr) St Moisture  Ratio
W
%4/ . ht 17.3 73.3 %35-2
Oveml 20.8 59.1 v
ZMOVEInlgh‘i 23.1 61.2 37.7
{Drained by pressing 7 kg for 3 hr

Drained by centrifugation-1000 rpm for 15 min
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intestine used in these studies yielded casings of calibre
18to 12mm, out of which 80 per cent were'in the range
of 16-14 and 14-12. , °

The graded pieces were made into hanks6 and equili-
brated in salt solution prepared using common salt. The
equilibration was done in two staqes, The graded hanks
were collected in saturated salt solution coitaining some
extra salt. The salt pick-up was expressed In terms of
salt to moisture ratio as percentage in fully drained hanks
(Table 1). After two hours e(iumbr,atmn salt/moisture
was 23 per cent, The ratio could be increased bP/ qumh-
brat_mg again In saturated salt solution. —After 8 hr
equilibration in this second stage solution the salt/
moisture attained was near saturation. But for practical
purposes it was more convenient to equilibrate for an
overmgiht_penod. Eight intestines needed 500 ml of the
salt solution for efficient equilibration. Reuse of the
first stage solution was not advisable due to bacterial
build-up. The second stage solution can be reused at
least three times by replenishing only the salt thus
economising on the consumption of the additives,

The bactériological counts a, the four stages of pro-

cessmg from raw intestines to finished casing are shown
In Table 2 During the processm? the initial count of
11-19 104 has been reduced to 0.1-0.3 x 104 per g.
_ During storage for two months, the total ‘count
in salt cured casings increased from 9x 103to 3x 106
which was an undesirable level. The inclusion of lactic
acid in the curln% brine not only reduced the initial
counts to 28 x 103 but also curbed the proliferation
during storage of two months to 4x 103 * Lactic acid
also Showed"a beneficial effect in reducing the initial
halophile counts from 35X 103in salt cured casings to
12 xl03  After the storage of the casings for two
months, even though the counts of halophile were only
2.8 x 103 a few niould spots were observed. This was
curbed b mcIudlnrq sodium, sorbate/benzoate in the
cu%g Bw%e _vv||th_ alct|c act|d._ e cas i

The hacteriological counts in the casings cured in
brine contammgg facnc acld_and sodmn? benzoate/
sorhate increased fo 8-10x 103 durm? the first twc and
half mouths (Table 32. Subseguent g the counts de-
creased steadily. At the end of 9 months storage, the

Table 2. bacteriological unt f i stines at different

co s O inte
STAGES OF PROCESSING

Treatment Total E)Iatg Zj*)ount
Before alkali soaking 1119
After alkali soakin 1619
After slime remov; 0304
After salting 0103
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TAELE 3. BACTERIOLOGICAL STATUS G SALT CURED CASINGS
DURING STORAGE AT ROOM TEMPERATURE

Storez%%ﬁﬁ%d Salt+Lactic+Sorbate  Salt+Lactic+Benzoate

Total plate count/g X 103

Initial 12 11
20 40 52
%+ 80 100

0 80 50
A 70 40
40 30 20
i 04 10
50 04 10

i 09 09
) 09 02
90 04 02
N Halophiles / g X 103

Initial 09 09

. 2.2 06

20 05
30 02 02
[ 01 01
- Yeastand Moulds /g

Initial J K|
20 240 20
24 10 10
30 Nil 10
H Nil Nil

counts were 0.2-0.4x103  Halophiles as well as yeast
and mould count also showed the same trend.

Lactic acid (L per cent) and sodium Sorbate/benzoate
(01, Per cent) could be incorporated in the second stage
equilibrating solution to obtain longer storage life of'9
months whén the hanks were held at ambierit tempera-
ture of 25-30°C packed_in polYthe_ne bags and kept in
plastic jars, Incorporation of actic acid in the second
stage equilibrating solution lowered the pH of the cured
casings to 25-35. UPtake of sorbate/benzoate by the
casings was not estimated because the cured casings were
soaked in water hefore use. Slﬁns of weakening of the
casing have been noticed beyoid 9 months storage by
evaluation to process s_ausa?es using the stored casings.

Measurements of diameter werg” taken in_uncuréd,
cured and stored casings (Table 4). The variations in
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Table 4. effect of curing on calibre of casing

Treatment ibre
mm)
Puffed by air
Uncured 1491
Cured with st 1481
Qgeed with salt+ Lactic-)-Sorbate/
Nz0ate 1509
Filled sausages
Uncured 1602
Cured with salt 573
with salt+Lactic+Sorbate/
Nzoate

diameter alon% the length of the casings was distributed
uniformly to these threg conditions b cuttmg the Iengith
of the caSing into the meter Io%ple es and Sequentially
distributing among the three. The data in Table 4 show
that the calibre. has not been affected by the treatment
and storage. Simjlarly the sodium h%/dromde treatment
does not reduce the tensile strengthZ. o

The principal advantagi,e of thé present technique is
the efficient removal of slime, salting to minimum ade-
quate level and extended storage (9 months) at ambient
temReratur_e (25-30°C) due to the saturation‘of the water
In the casmg with sodium chloride, and presence of
lactic acid and sodium sorbate/benzogte. The salt
curing procedure outlined. does not alter the calibre
and use of the casings to fill and process sausages.
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RESEARCH NOTES

HISTOLOGICAL EVIDENCE FOR THE RECON- Reconstitution. property. of the mango slices dried in
STITUTIONAL PROPERTY OF DRIED/ sun and in cabinet drier in relation to their cell structure

DEHYDRATED RAW MANGO SLICES IS presented In this note.

Histological stuclies revealed that the higher reconstitution
ratio In' cabinet cried raw mango Slices as 10
sun-dlried slices wes oe to less rupture. of cells during
dmr%}\gaabm,et drier then curing suncrying. The studies
a% thinner and less continuous Cell™ wall in died
and ceydrated raw mango slices after reconstitution as
compared to fresh raw mango slices.

Acceptability of the dried and dehydrated food is
dependent on’its reconstitution property which Is pri-
manl;r determined by the cellular structlire. Shrinkage
of cell surface occurs during dehydration and severe
shrmka%e leads to cell wall ruPtu_rel According, to
Matz2the rapidity with which water is removed from hot
material determines its texture quality; for getting an
accePtabIe texture water must be remgyved raé)ldly. Lee
et a/3 Investigated the histological difference tetween
air dried and Vacuum dried apricots and observed that
the cell walls of the hot air dehydrated fruits were
thinner and less continuous than thdt of the fresh fruits.

Fig. 1 Microphotograph of reconstiluted raw and dried mango  slices.

h raw. slices showing intact cells with, thick cell wels.
@. g‘ﬁﬂﬁt rm&%&%ﬁm@ .ﬁ@a&?é@@%ﬂ% el vl
276



HISTOLOGY OF DRIED/JEHYDRATED RAW MANGO SLICES

Reconstitution property of  the man(];o slices drieg
in sun and in cabinét drier in refation to ceil
structure is presented in this note, Raw mando
slices dried in sun and in_cabinet drier were reconsti
tuted as mentioned by Bhatia et al4. and cut into
suitable pieces, with_miinimum- bruising, comPressron
and desiccation, These were compared with fresh
?reen mango pieces. The pieces were immersed in
xing flul cnsrstrnq of & mixture of formalin
acetic acid and alconal (F ) In the ratio of 5:5:90
and shaken intermittently to effect better penetration
of the fluid and to facilitate air removal. "The pieces
were kept in FAA for 24 hr and gradually dehydrated
usrn? Increasing concentrations 0 aIcohoI gradually
Infilirated with garatfrn and finally embeded |n paraffin
blocks.  Microtome sections of 10u size were taken and
stained with 1per cent hagmatoxylinsand were examined
under microscope. Intact cefls per unit area were
counted using a_camera lucidaé.~ Microphotographs

of the microsCopic fields were also taken.

In the present mvestrr};atron differences were observed
in_the cell structure of fresh, cabinet dried and sun-
dried reconstityted raw mango Slices. The cell count
data are given in Table 1an mrcro%hotoograg s of te
microscopic fields are in Fig. In the
fresh tissues, all the cells were rntact with thicker cell
walls. Tn the reconstituted cabinet dried raw mango
slices percentage of cell rupture was less, per cent intact
cells Were almost_double & compared to' reconstitted
sun-dried slices (Table 111 The cell counts per unit area
and the micro hoto%rap gave satrsfactory evrdence of
greater rupture of cel srn sun-clried Frqr slices as
compared to cabinet dried (Fig. IB) ones hesefrndrngs
can be substantiated with_ those Of

In the present study It is seen that the cell walls of
both cahinet dried arid sun-cried slices were thinner as
compared to fresh slices, Though the difference in the
cell ‘wall thickness could not De measured, it could
possrbIY be inferred from the microphotcgraph that the
cell walls of the sun-dried slices were thinner than those
of cahinet dried slrces and resulted in maore rupture of
ceIIs hrnner cell walls could possibly be due to de-
%ra dation of pectic substances; this was also observed
y Lee3in dehydrattd apricots. On the basis of these

U)

2107
Tregrent 1 of *No. of 9 9 Reconst
géwred / |A) tet(t:tcr)orst
rupture cells  ratio
- h (5x cm ) (5X
res raw N
Cabman odslre%es % NIl NIl NIl —
Sure%lonstrtuted ) 0 %4 636 39
n-dri
reconstituted 18 3 613 RT 337

*Av) of 10 microscopic fields (25 s cm under 43 10 magnifi-

findings, it could be stated that comparatively low
reoonstrtutronal rate in the sun-dried raw mango’ slices
was due to érreater rupture of ceIIs during sun-drying
as compare to drying in cabinet drier,

The authors are qratetul to Dr. D. R, Das% pta
Division of Nemato o0y IARI, New Delhi-110012
for fis help in micropho tography.
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STUDIES ON CONTROL OF SOUR ROT IN
NAGPUR ORANGES (CITRUS RETICULATA

BLANCO)
[0 Citrus reticulata Blanco) spoll
d.elt\cl)agsgjur rot%m% fernnrettmné()peroent%f tata%el

westage. Treatment with @ combination of Calixin at
1000 pomand Beniate-50 at Ol%ln 5%wax ermulsion vias
effective in lonering the spoilage from 63 to 6 percent in
Ambla Bahar (Oct ber-January) crop_dunng a storage

The results were similar inm rig Bahar
Fe February- I\/by%scrop a0, Dippi or for 2 mn
Inan agueous sspension of Caliin (L pom) and
Benlate50 (0.1%) was bereficial In reducwg Viestage 1o
less than 1 percent but the fruits became Unmarketble

after 7 cays of storage uncer ambient oordltlons

Na%pur oranges are beset with fungal ﬂponage dunng
their ransport and mar et|n% at far off places in th
country. In the earlier studiesb2 on storage of Naqpur
Mandarin oranges, micro- orgamsms causing sgo %
were isolated and their typical symptoms on’thé fruits
were described. Sour rot due to Geotrichum candidum
alone accounted for 74 per cent of spoilage. In recent
years, control of sour rot particularly in the later gart
oftthe harvetst seasons has become’a great necessi
n emare|n of granges.

Zingb g os%h gand Sinclair J. B.3 observed

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 17, NOV.-DEC. 1980

gn ) Calixin at 1000 &pm in wax emulsjon, ng) Benlate

1 per cent I wax emulsion, and (iv) Calixin (1000
ppm)+ Benlate at 0.1 ?er cent in'wax emulsion for 2 min

Ten replicates of 100 fruits each were used for all
treatments except for the last one in which five replicates
were used, When the last treatment was repeated in the
next Ambia Bahar season, five rephcates were used. The
experiments were conduct d during 1977 and 1978,

rlg Bahar (February- Maacro (i), Control, 2
Calixin at 1000 3000 and5 m with 0.1 per cen
Benlate in wax emulsion, and ",2 two m|nutes dip in
Calixin at 1000 to. 5000 P]pm+ enlate at 0.1 per cent.

Seventy five fruits each were used for the first two
treatments and two, replicates were. used for the last
treatment. The fruits were packed in four layers in a
ventilated wooden case of dimension 39.0(L) x 30.5(B) x

H) cm. Paper pad containing dry grass was used as
cushioning material In between the [ayers.

The marketab|I|t of the fruits was assessed at the
end of the experiment P/notmg gloss, colour, fexture,
}agte {Iavour and quality by a 5-member panel n the
ahorafor

In the earlier studies? treatment with 6 per cent wax

Table 1. effect of fungicides and their combinations on

CONTROL OF DECAY IN amBia sanar CROP
Yecumulative spoilage

plceriae b

ecay in_deeply wou | A A

|sola¥es of Ge(ﬁy chum candldumg Ch¥|st4 notedpthat Year 1977 20 S Ep S

sour rot was prevented If oranges were transported Oontrol no Wex 19 16 269 A&

and stored at' 4 to 5°C. Tliitumalachar5 indicated  Calixin EUO?O 02515%

the use of aureofungin at 100 ppm for the control of Son 15 48 73 9%

sour rot. Laville6 foung that Tridemorph or Calixin, Benlateg)l% ) in 5% viex

at 50 po vitro or dip i 1000 ppm gave effective . emulsion 21 %% 91 1

confrol of sour rof.  An; attempt_has been made to Xl[} 10005§/P Beer?béfon*

stut%y tne effect Iof Cahmgmagﬁ nBeQ(I)atrer%(% XVII{Iha andr 30 40 5

withiout wax emulsion In controlling sour rat i U ' | '

Mandarin oranges, when they areg acked In ventlr%Ft)ed Gz'(f‘l%l%w %p@+&nlate 08 20 38 56

WOSOoduer?dcgneé Pna)t\ﬂrdeEdfrmlttsh leglgledmcnagre?&ﬁs from an (e L1978

or{:hard i e ngek interval pwgres trgg(tjed elrn; th(e)lgtéﬁ Cortrol (71&{14) 24516 634

ratory within The fungicides used were (i 1 +Benlate

Iate 0* [Meshyl-L (butyl carbamoyl)-2-benzimi azole Vit

%a(rj amtahte (I Eng X or Cﬁ?xg confaN Hé(tieocn 4 C?M/Swg%a%ennson (? %o
Imethyl-morpholine], an ) binatl o

Benlate- OandeaIm The wax emulsion used was 30 ADint CO”d't'O” Tenp, renge ; Min . 10 ,9:33

fromthe Central Food Technolo%vcal Research Institute,
Mysore. The treatments %wen ere:
anuary) crop: (i) Control,

mbia Bahar (October-
bt S i

: Fruits lost their marketability after 7 days storage.
 Fruits remained marketable upto 20 0ays storage.
*1000 fruits were taken for each st
#5(1) fruits were taken for each study.
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emulsion containing Benlate-50 at 0.1 per cent concent-

ration controlled post-harvest storage decay for 20
days_under_ambient conditions, It Was not, however,
specific against Geotrichum candioum.  Calixin is specific
for the control of sour rot in citrys fruits caused
Geotrichum candidume. It has no adverse effect on the
StabI|ItY of the wax emulsion. A comparative study
of Benlate and Calixin singly and in combination was,
therefore, carried out. _ _

_The spoilage in the untreated fryits was_considerably
higher due 0 adverse atmospheric_conditions durmgf
Eackl_ng and storage. Inspite of this, combination Q

alixin’ (1000 ppm) with” Benlate-50 (0.1, per cent)
minimised the decay to abouf 5 per cent durms%zo days
storage. . Howevér, Calixin and Benlate-50, when
applied individually were not found to be so effective
as the combination (Table 1),

Table 2. effect of higher doses of calixin in combination
with benlate-50 on control of decay in mrig

BAHAR . .
% cumulative spoilage

Treatment
7 days 15 days
Control Sno WaX coating1 40 260"
Calixin (1000 ppm)+Benlate (0.1%)  Nil 13
Calixin (3000 ppm)+Benlate (0.1%) Nl 133
Calixin (5000 ppm)+Benlate (01%)  Nil 133

a - Fruits lost their marketability after 7 days storage

b+ Fruits remained marketable Upto 21 days storage.

1 fruits were taken for ihe study. _
corﬁtr%F viere treated with 5% wex emulsion for 2 min, except
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Although the dip treatment was effective in minimising
the decay; the treated fruits lost their marketability after
[ dlays storage. In wax coated fruits the decay was less
than'2 per cent after 15 days storage at all thé concent-

by rations (Table 2). The optimum leve| of Calixin js. 1000

ppm; higher concentrations did not show, any additional
advantaqe. Further trials usmg Calixin (1000 pfmg
and Benlate-50 (0.1 per cent) wefe repeated in the 197
Ambia Bahar season. _ .

Fruits coated with wax emulsion contamm% 1000 ppm
Calixin+ Benlate (0.1 ger cent) showed onIY 0 per cent
%?gg?egel)as against 634 per cent in untreated fruits

Besides sour rot, decay is also caused by Penicillium
Eblue and green), Candida sp., Alternaria (stem end rot),

hytophthora ~ (brown rot), ~ Glogosporium-_ follicum
(Anthracnose rot), AsPerglllus niger and an unidentified
cottony rot. Different types of spoilages were identified
in the decayed fruits.”” Combination of Benlate-50
(0.1 per cent) and Calixin (1000 ppm) reduced spoilage
due to sour fot from 609 to 11, %er cent and that de
to Penicillium rot from 144 to 39 per cent._ Total
spoilage was lowered from 34.8 to 5.2 per cent (Table J).

Although the mixed funqmde wax coafing freatment
Proved to"be the most effective treatment for controlling
he overall decay, it was not quite effective against rots
caysed by Candida sp., Alternara (stem end rot) and the
unidentified cottony mold, which together, nowever
account for only a small per cent (5 per'cent) of the total
decay in the treated fruits, It is Proposed to verify these
findings in large scale trials before recommending for
adoRtlon In commercial practice,

The authors are %rate ul to Dr. B. L. Amla, former
Director and Shri . P. Natarajan, present Director,

Table 3. effect of fungicide treatment on the different kinds of spoilage expressed as

TOTAL SPOILAGE
. . 0
Treatrment Control fﬁel)r%\gtél% |% Cahi(r%n?g/]bom ) Bl%nl‘?&%\(/(\)falx/()
5A)V\ﬁ§e lsion em;zl sion for emulsion

for’2 min mn
Total spoilage A8 52 95 119
Sour rat (ceotrichum candidum) 609 115 242 6
Candica rot 100 21 31 bl
penicillium 10t (Blue & green) 144 39 200 17
Stem end rot (Alternaria 9p.) 90 250 105 269
Cottony rot (unidentified) 31 154 32 —
Broan rot (phytophthera 9p.) 03 58 42 085
Anthracnose rot EGIoeosporium ) 06 58 21 8
Aspergillus rot L — 21 —

1000 fruits were taken for each study
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FRACTIONATION OF LEAF PROTEINS OF
LUCERNE (MEDICAGO SATIVA) UNDER LOW
PH-LOW TEMPERATURE TREATMENT

Leaf proteins were fractionated from a luceme extract by
adjustment to pH 5.5 and keeping for 2 hrat 4°C, followed
by centrifugation. About 38 per cent protein and 4 per
cent chlorophylls of the extract were recovered in the
supernatant fluid. Dark green chloroplastic leaf protein
concentrate (LPC) contained 55-65 per cent protein whereas
pale green cytoplasmic LPC had 80-85 per cent protein.

Fractioyation of leaf proteins into chloroplastic and
cytoplasmic fractions has been done by various methods
viz, centrifugation, heat, organic solvents and poly-
anionic flocCulants.  We “report below results of
fractionation by a low pH-low temperature treatment
of the leaf extracts. _ _

Fresh_vegetanon of luceme ((1Med|cago _sahvag Was
pulged in & vertical cutterb and pressed in a basket
press to get leaf extract. After adjusting. the pH,
cen_tnfu?anon was done at 6000 rpm for 15Min and the
sediment and supernatant fluid were analysed for protein
and chlorophyll.” Trichloroacetic acid insoluble nltroqen
was determiried by a micro-Kjeldahl method and the
Brotem expressed as N x 6.25. Chloro h?/IIwas assayed

y the standard AOAC method6. Chlorgplastic and
cytoplasmic leaf protein concentrates (LPC) were
prepared by heating to 90°C the sediment (dispersed in
Wwater) and'the supérnatant fluids respectively and sepa-
rating and drying the coagulated materials.
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Preliminary studies over a ran%e of pH 3-7 showed
that the extracts adjusted to pH 5.0 or below, on cep-
trifugation yielded"a supernatant, golden yellow in
colodr, indicating total absence of Chlorophyll. The
supernatant fluid from the pH 55 adjusted extract
was turbid_green.  When this supernatant fluid was
kept at 4°C most of the chloroplastic material settled
down in 4 hr Ieavmg a non-green supernatant fluid.

Therefore, a study was done with the leaf extract
adjusted to pH 5.5 and kept at 4°C for different periods
to determine the distribution of protein and chlorophy
In chIoroPIastlc sediment and the supernatant fluid.
The results are presented in Table 1 Durm? 2 hr of
storage at 4°C, the propartion of chlor%ohyl In cyto-
Plas ic fraction reduced from 10.6 to 4.8 per cent and
hat of Rrotem from 47 o 38 per cent. This dlecrease in
chlorophyll and protein m" cytoplasmic fraction is
reflectedin higher recoveries in chloroplastic fraction.
These results Suggest. autocoa?ulatlon of chIoroEJIastgc
Prote_ms, thereby gwmq low Tecovery in cytoplasmic
raction, as the time of § ora?e increases. We also found
that when the PH 55 adjusted extract was kepf at 4°C
there was no total recovery of the original progein in the
two fractions, The ogﬂmum pH for protealysis has been
reported to be 5578 It is evident that ‘even at low
temperature there is some autolysis of proteins.
similar decrease in recovery of tofal extract chlorophyll
In two fractions suggLest both chlorophyllase action9'as
well as loss in bréakdown products passing into the
aqueous phase under acidic congition.

iPossibilities, of obtaining hlgher amounts of cyto-
plasmic_protein at pH higher than 5.5 were also fried.
At pH 5.75.and 6.0'the supernatant fluids obtained were
dark green in colour and on being kept at 4°C for 2 hr,
about™ 20 and 31 per cent chlorophyll respectively re-
mained in the supernatant fluids. _

The dark green chloroplastic LPC contained 55 to 65
Rer cent protein whereas, gale green cytoplasmic LPC
ad 80-85 per cent protein,

TARI.EO}LPE? CENT DISTRIBUTION OF CHLOROPHYLL AND PROTEIN

G?@LASHCN\DCYE%.P&VICFRACHG\S NG
CENTRIFUGATION OF PH 2. E)GRACTSTO%EJ/!\?#

Chlorophyll Protein
Storcg Cplom Cytoplasmic ~ Chloro- Cytfo |asmic
L B
0 84 106 530 470
1 932 68 576 24
2 %2 48 616 34
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To. summarise, the chIoropIastrc fraction of leaf
proteins can be flocculated by adjusting the pH of
extract to 5.5 and holding at 4°C for 2 hr: . The super-
natant, foIIowrn centri ugatron will yield an almost
pigment free LPC, of hrg[ protein content, representing
more than one third of the total extract protein.
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SHELF-LIFE OF READY-TO-EAT FRIED NOODLES

Shelf-life of ready-to-eat extruded noodles (Sev or Murukti
made from a blend of corn and soy flours and milk powder)
fried in groundnut or soybean oil in a 30-t/day continuous
plant was investigated. No significant changes were observed
In free fatty acid content of oil extracted from the noodles
during storage at ambient temperature for 70 days. Per-
oxide values (m.eq./kg) increased from 4.5-S8 to 6.6-
13.6 and 2.4-3.0 to 6.7-6.8 respectively for products fried
in groundnut and soybean oils during storage. Organo-
leptic acceptability, which did not correlate with peroxide
value was good for 35 days and 20 days for noodles fried
in groundnut oil and soybean oil respectively. Incorpora-
tion of spices into flour prolonged the shelf-life in hoth the
noodles.

Ready-to-eat noodles (Sev or Mitruku) are manufac-
tured by extrusion process and fried in"a 301 per day
continuous deep-frying plant. These are distributed to
3 [akh school chifdren (511 years of age) under the
Mid-day Meals Programme of the G
Andhrd Pradesh (India). The stability of the fryrn% ol
(groundnut oil) was found to depend on the turn

vernment of

281

rate of oil in the fryerl These noodles take some time
after preparation for their distripution and consum-
Ptron ence an attempt was made to study the shelf-
ife of noodles fried In groundnut and soybean oils, the
restults of which are” reported i this communi-
cation
The mgredrents used Irke com and soy flour blend
and mr owg eraswe as, ang oll (refiried groundnut
or soybean oil) ares pre the” United” States of
Amencat rough. CARE, The |m orted oils contained
0.005 per cent citric acid as metaI mactrvatrno agent
oxystearin as antifoaming athent and antjoxidant (BHA)
toI u(nprove 1Ethe keeping quality and performance of the
oil_during fryin
The ng dlre% vgere fried at 180°C in & continuous fr}/er
as descrrbed earlierl The Erocess Involves pref)anng he
dough_ from corn-soy-milk powder blend followed by
extrliding into strands. These are then fried in a fryrnd
e%u doment containing 25t of groundnut/soybean gl
C for one minute- The oil from the fryer is circulated
throngh the heat-exchanger, where_ it is heated to the
required temperature by”steam.  Common salt at 15
er cent and spice powder consrstrng of cumin seed
Cuminum cyminum. Linn) and g ow erE procured
fom markets Were mcorporated at 0.5 per cent levels to
the flour blend, The fried noodles were packed, in non-
transparent, high density, black plastic containers of
12:k capacrty and stored at ambient temoerature (3210
34°C) for 70days. They were analysed at reqular inter-
vals for morsture oil, free fat acr s and peroxide value
acoording o methods of A
Organoleptic evaluation for odour_and taste was
carriéd out by a panel of 8 persons. They were asked
first to arranoe the samples by odour along so that, the
best odour 15 tasted first, The time for tagting the product
by the Banel was also kept constant, The organoleptic
acceptanility was classified as good or poor”when 70
per Cent of the Fanel accepted 0r rejected the product
res ectively. Relevant data are giveri in Table 1
orsture content of the prodtict ranged from 45 to
per cent and the changes in moisture_occurring
urrn storade (0.3-1.1 per cent) were insignificant. I
fried J)ro ucts with low moisture conte hydrolytic
rancidity |snot|mportant specially with frying oils stich
as groundnut or soybean which 0o not contain short-
charn fatty acids34.” In fact, low moisture content in
such é)ro ucts can Pr Vi elorotectron a%arnst (oxrdatrve
rancr |t%/ urt ydro Ytrc enzymes are estroye
during frying3 The ree atyacrd contents (calculated
as oleic) of éxtracted oil weré low (0.7-2.8 pey. cent) and
the increases (0.1-0.9.per cent) were not sr nificant.” The
product contained oil in the range of 19.0-23.3 per cent
and the, variations during storage (0:4-13 per cent) were

ver insignificant,
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Table 1. changes in peroxide value of the oil exﬁiﬁtm,\(iugiﬁ_a%egtic EroparLSties during storage of ready-to-eat
Groundnut oil fried Soybean ail fried

Stor?%e V\Athout Spices With spices Withouit spices With spices
Jt- PV - PV - PV -
meq /kg I ty (megkg) ’éﬁfﬁﬁ’; (meg/kg) Q%fﬁ?yl (meg/kg) Aaﬁfﬁﬂ
0 45 Good 58 Good 30 Good 24 Good

il 50 Good 6.0 Good 40 Good — —
83 59 Good 6.8 Good 50 Poor 21 Good
4 58 Poor 10 Good 54 Poor 35 Poor
ol — — — 6.0 Poor 39 Poor

% 6.2 Poor 8 0 Poor — — — —
63 69 Poor 105 Poor 63 Poor 54 Poor
0 6.6 Poor 136 Poor 68 Poor 6.7 Poor

Peroxicle value (m g of oil in the frled product
mcreased from 4.5- 8to 136 and 24-30 to 6.7-6.8
for products fried in groundnut ol and soybean oil
respectively during storage. It has been regortethhat
rancidity s perceptible only when_ peroxi
stored Samples fried in vegetable oils is more than. 50
But even under low peroxide value, off-odour and bitter
tastes were noticed in the stored product and no corre-
lation could be established between the peroxide value
and organo eBtIC acceptab|l|ty However, organoleptic
acce ta | |t(y ecame oor when the peroxide Value rea-

m.eq./kg. for SCI with sp |ces and fried soy-
ean 0|I ang roun nut 0| res ect|ve 3/ Th egerom e
value ranged from 4510 6.6 rsam les fried in
groundnut oil and stored or7 as tepro Uct was

rangnoleptically considered ‘G
stora?e beyond which it was of ‘Poor quality, Whep the
samples were fried with spices, it was in"“Godd” condition
upto, 42 days when the peroxide value was 7.0; and the
maxjmum Value of peroxide reached was 136 during
10 days of storage.

fam nles frled |n sorybean oil keéat ‘Good’ for 21d

when the maximum peroxide. value reached as
By mixing with SRICGS |t kept in ‘Goog” condition

only tpto 35 days when the peroxide value was 2.7
m.€0./kg.  Mixing of spice did not allow the peroxide
V_|E_l|%e|e tc1> increase in samples fried in soybean oil

The jriadequacy of simple chemical means such as
determination of peroxide, carbonyl and thipharbituric
acid values to support or anoIePtm evaluation is well
known, particulary for complex fried food products/g.
Spices are know fo EJossess antioxidant propertiesd,

It can be concluded that noodles fried in groundnut
oil could be stored for 35 days and those fried in soybean  n

e value of

"Up fo 35 days of

oil upto 20 days. Mlxm? With spices however improved
the shelf-life of'groundnut fried product to 42 days and
soybean fried product to 35 days.
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Chromium Coated Steel Plate as an Alternative to
Tinplate for Canning Food Products

R. Naresh, M. Mahadeviah, R. V. Gowramma and B. Ananda Swamy
Centra! Food Technological Research Institute, Mysore-13, India

Chromium coated steel plate has been developed in advanced countries as an alternative to tinplate for canning food
products. Possibilities of similar development in India are being explored at CFTRI, Mysore. This article reviews the

development and suitability of chromium coated steel plates.

Manuscript received 15 November 1979; revised 1 May 1980

Introduction

Normally cans fabricated from low carbon steel
plate coatéd with a thin layer of tin on either side are
used for canning, food products. me% to shortage of
metallic tin and"its high cost, attempts have been made
In some countries to réplace tin with cheaper chromium
metal, Japan and the USA have already devel_oi)ed and
introduced such containers on commercial scale
ftoerm Spackmg certain food products and non-food
Items,

. India spends considerable foreign e_xc_hang]e to import
tin while chromium,_is availablé_within the country.
Studies have been initiated at CFTRI, Mysore to assess
the suitability of both |nd|genously mariufactured and
imported chromium coated steel TFSr? for cannin
low acid and dry food. products. Recent iteraturel
has been surveyed in this review rega_rdm? developments
In the manufacture of TFS and its Suitabifity for canning
different food products.

Manufacture of tin-free steel

Chromium coated steel plate is normally manufactured
by. electroplatlnﬁ cold rolled steel platé with chromic
acid. Toyo Kohan Co. Ltd. of Jagan has developed a
varlety wnich Is cheaper and has better rust resistance
than E 5.6/5.6 finplate. Jn the process of manufacture
chromic acid is reduced electrolytically on the steel
surface to form a chromic oxide coating, which s I|ﬁht
blue or bluish purple in colour. This ﬁrocess_ does fot
leave toxic compounds such as chromate or dichromate
on the steel and it can be formed_or drawn in the same
way as tinplate or sheet steel. During severe forming
it I recommended to lubricate the strface2l

Two other types dev_elolpﬁed In Japan are Cansuper and
Hinac coat. Cansuper is manufactured by electr Iatm%
of cold rolled steel'sheet with chromic acid. Hinac cqd
IS manufactured b _t_reatmlg; cold rolled steel strip with
an emulsion containing cfiromic acid and an organic

h|%h olymer as.main constituents combined with high
temperature baking for a short timel _
Another type developed in Japan is known as “Stain-
less Weirchrome” . This 15 offered in commercial tinplate
guages with electrolytically deEosned metallic chrome
oating on both sides of ‘the steel. The chrome film
c_oatm% ranges from 0.1 x 106 t00.5x10~6 in. thick
(ie, 01 to 0:5 micrg |n.g2_2 _ _
Current output of TFS in Japan is about 2000 metric
tonnes per monthZ3 For beer and heverage cans,
thickness of electrolyticall dePosned chromium s
about 3 micro, In. Apart from electroplating there are
other chromising processesé. . _
A new type developed in USA eliminates a major
disadvantage—the tendency to fracture padly durlng
fabricaiton” due_to excessive thickness of the chrom
layer resultlng in sjgnificant iron pick-up and rusting
of the externdl surface24

Can fabrication

Soldering  of chromium  coated  steel | stnP,
unlike thé conventional can makmg, IS difficult,
A new_flux T77 has. been developed by Fry’s
Meta] Foundries for this purgoseza However, the
ractice now 15 to weld or cement the side seam.
W0 types developed in America are Mira Seam
Amencag6 Can Co.) and Conoweld (Continental

an. Co. .

Mira seam229: In this a body blank precoated on
hoth sides with a tailored epoxy enamel receives a thin
ribbon_of thermoplastic (nylon) adhesive an,ngi preheated
edge. The cement is cooléd and the blank is transferred
t0a bod[?/ maker. Here the blank is reheated to about
450°F and the cement and the blank are_bumped with
chilled steel to bound J in. overlap seam. The equipment
has a capeity of Rroducmg 600 cans per min2s.” For the
manufacturé of these cans, fewer machinery motions are
required than for conventional can making, in which
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the side seam ends must be formed, hooked, then solder-
ed and set for cooling4. . o
Conoweld:  In this the coating on the blank is stripped
away fo the base metal along the narrow ed%e to be
weld:d. Blank edges are overldpped 1/16 in. spot welded
and then subjected o high intensity (250,000 amperes
short duration welding héat, alon(t; the entire seam. Th
cut edges are actuallyburried in the joint itself and the
seam coated with an epo>%(J 8owder. IS System operates
In the range of 450 to, 600 cans per min&. There are
malgg new techniques in the h|%h speed weld|n%3032.
rge welding: " In this process the edges of the hody
blank Where the steel is to be welded aré cleaned to ré-
move ang oxide layer and are overlat%)ed ap'oroxr
mately 0.04 In. at the side seam to form the can cyfinder.
Ia-lealt_eadns\g1 pressure necessary to weld the side séam are
|
p_gha ed cans:  TFS heer cans are shaped to resemble
miniature beer kegs. This is done by a process using
high pressure hzl raulic presses to shape them. Side
seam Is weldedA.3. _ L
The problems of lacquering® and printing (litho-
gr'chnhy 8.37) have been discussed by various Workers.
[Recent trends in industry include three piece TFS can
with ejther cemented or “welded side seams for two
lece drawn and ironed (DW1) cans,38-40 draw redraw
D? cansd and cans with steel easy open ends
specially for beveragesdl-43

Pro?]erties of TFS _ o
The base layer of chromium acts as corrosion barirer,
The superlmfnosed layer of chrome oxide prevents the
oxidatign of the chrome surface and covers UR dis-
continuities such as pin holes in the elemental chrome
%%%6 thus further prevents rusting and iron taste pick-
Organjc coatmgs adhere exceptionally well. It
surfaCe Is stable and resists pin paint rst_formation
before enamelling, does not" discolour durm_% taking
of enamels and “also resists filiform corrosion after
enamelling. Bendmg, _drawm% and impact tests showed
g;ahgﬂg 4((:)oated material on the plate docs not peel off
Advantages_ of TFS include ease of fabrication,
strong corrosion resistance against acid and alkali
solutions and salt. water, stron? resistance to sulphur
staining and suitahility for attractive printing0. Wel,dmg%
and side _cementm?_ enable full wrap around dire¢
lithographic decoration b;{ eliminating the impossible
to print hare side strip that is the badge of the soldered
seam s In the case of tinplate can24. “Hinac coat plate
as _|gh C0rrosion Jesistance, good adhesion, good
chemical and, thermal resistance _ _
Stainless wirechrome has advantages like more bright-
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ness, and |mﬂroved corrosion resistance and ease of
fabricating either seamless or regular cans22 The acvan-
tages_of forge welded seams included the. use of lower
cost TFS, stiperior can integrity with a side seam that
Is stronger than the base, métal, high speed prodyction,
tolerance to high rocessm% temperatures and resistance
to. greater intérnal pressures, less body material, flexi-
bility in can shape, and improved and more reliable
douple seam3B _

The Hi-top material can be formed and drawn in the
same way as tinplate or sheet steel. Heat resistance is
good ang although there is some colour change In the
Surface film above 150°C, rust resistance renfains un-
changed. Dewetting and eyeholing which occasionally
oceur. in coating on"tinplaté with facquer has not heen
experienced. Adhesion tests for Iz-lLl-top by Scotch tape

method gave promising results

Performance tests with TFS

TFS cans made bY the Conoweld process have been
subjected to the following testsA),
.__Hot water bath for filled and sealed cans for 2 hr
at 155°F to achieve equilibrium pressures at % psi.

. Pressurisation 0f Packed cans with 3.7 volumes
of carbonation stored at 100°F for three months..

3. Vibration abuse to simulate shu%)mg conditions,
UtI|ISIn8 packed cans with 3.5 volumes "carhonation
exposed to 180 vibrations ger minute for 30-60 min.

. 4. Drop tests of filled cans in cartons (24 loose pack
in each case) from heights Igreater than 10 feet,

Conoweld cans passéd all'these tests without side seam
or_double seam failure.

Tests show that after 30 days of exposure out doors
there is no sign of rusting when lacquered. Hi-top TFS
Plates ImmerSed in diffefent solutions for 60 days (I;ave
avourable results as compared to E 2.8/2.8 electrofytic
tinplate. For example, after immersion in a 3 per cent
sodium chloride solution the quantlti/ of iron digsolved
waseRﬂY per cent for Hi-top and 101 per cent for tin-

plat

Product performance test

Tin free steel cans with enamelled interiors can_be
used for many products where cathodic protection
usually supplied by tin is not needed. This would in-
clude many meat and vegetable productsd

In Japan, TFS Is uséd for_packmg sugar, cake,
biscuits and oil, and. non-food items like mineral oils,
paints, organic solutions, etc.n2L,

Tests with welded TFS cans indicate that the amount
and rate of iron Pmk-up In beverage cans depend on the
product, type of plate, surface type of end used and
coverage OF the Organic coatings, The iron pick-U
performance of the™TFS can body for beer and so
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drinks has proved acceptable and comparable with
that of tinplate cans0. _ o

Although affected by strong acids and alkalis, Hi-top
cans withstand weak acids such ascitric, lacticand acetic
as well as weak alakali. There has been no rusting with
organic solvents, oils and fats. _

Simic and Djordjevic44 conducted comparative storage
trials with cured minced pork, cured pork pieces, curéd
beef pieces and pork with sauerkraut.” The suitability of
chromium_plated ‘Ancrolyt'4 for Rackmlg fish prodcts
was investigated and compared with electrolytic tinplate.
QOver a perjod of one year chromium rglated cans' were
found suitable for pacKing sI_|ughtIy or moderately corro-
sive fish products of low acidity.” .

Hottenroth46 investigated thé behaviour of electro-

Iytically chromated stéel cans (Ancrolyt cans) towards
certain’ organic acids of different pH Values in storage
test lasting three months. The results of the investiga-
tion showed that. the corrosive power of most of fne
acias increased with decrease in pH and that the anion
of the acids Played a decisive role In the dissolution of
iron. I all the"cases chromium pick-up was extremely
small. - Appearance of the can Interior could not be
correlated to the amount of dissolved metal.
- Experiments were, carried out by canning meat and
fish products in plain and lacquered TFS and tinplate
cans.. . Non_ pigmented epoxy phenolic lacquers and
aluminium p|g1mented epoxyphienolic lacquers were used.
Canned samples were tested after storing for 12 and 48
months at room temperature in plain“and lacquered
cans respectively. Non pigmented' lacquered TFS cans
were found suitable for cann,ln% meat products, Chro-
mium content was not_high in the products. However,
products packed in TFS Contained more iron as com-
pared to tin cans, . _

In_Poland, suitability of tin free steel cans for
canning various fish - products was investigated and
compared with anodised aluminium and &lectrolytic
tinplate cans. It was found that TFS cans were sujt-
atble f027cann|ng various fish products upto 24 months
storaged’.
A %ew easy_open all-steel can d(TFS offered by Con-
tinental Can ‘Company was inroduced inU.S.A. durm%
1978 fotr canning a number of vegetable, meat and fis

roducts4349 .

p ngﬁ %ua ity cakes are_vacuum packed in TFS cans
S0 that the fréshness, moisture content and texture are
retained for some months, The cans are used as haking
pans as well as glacka e, :

Barbeiri et al.al studied the suitability of various types
of chromium coated steel against tinned steel for packin
food products. Chromium™ coated steel plate (0.1 pm
was found to be comparable to E 2.8/2.8 type tinned
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steel (0.38 pm) in_resistance tg atmospheric corrosion
and salt spray. Chromium plated steels have lower
porosity, mechapical strength_and higher resistance to
sulphur “containing foods.™ They were, however, not
resistant to acid “products.  Varnishing with plastic
material proved. generally beneficial for non-edible
products. For acid products, can constructed with tinned
steel sides and_ varnished chromium coated sfeel base
top proved satisfactory, In Japan also canning trials
with’ a wide variety of food products are reported
Tin free steel cans are beln%)used for packaging beverages
by many companies2324-29.3)53 %,

Economics in the introduction of TFS

. Of the total cans made by a USA hased company
in 1976 roughly 65 per cent of beverage cans were made
of steel and"35 per cent of aluminium.“Of the 65 per cent
of steel cans 32 per cent is tinplate cans and 33 per cent
15 t|n40free steel cans with Cemented or welded side
seamd0.

One maégr midwestern brewer saved about $ 480,000
during 1968 by using TFS can ends. A flat top TFS end
costs about 32 cents less ger 1,000 as compared to tin-
glate end. A typical FOB price structure for beer can
odly stock was $ 6.80 Per base box in coils 26 in. wide or
more; for tin free steel of the same hase wieght, coating
and coil width the cost was $ 5452

Cost of tin free steel can is said to run about § 2
{ess pe)rz}lhousand (than equal number of tinplate con-
ainers)2.

Melville§) reported that the 1977-78 outlook for
steel confainers in America is seen as quite (I;ood. In-
crease of 2-3 per cent in tonnage of tin mill products
has been estimated. Steel is more favourably placed
than other packaging materials as regards energy
because it is coal "baSed.

Conclusion

_From information available in literature introduc-
tion of tin free steel as an alternative to tinplate re(i_uwes
a major capital Investment rather than com%ara Ively
minor conversion ang hence economy would be a Iong
ran?e %oal. But considering the upward trend in price
of fin Tue to its localised and limited resources and the
indigenous availability of chromium, this long range
ecoriom %oal can e reached earlier in this count_rR/.
|mRrQV ment in handling conditions, electropl_an%
tec nnﬂue _coupled with™ development of  suitabl
lacquers will_accelerate the process of replacement of
tinplate by TFS for atleast a few suitable products.
A good start can be made by using TFS for dry foods
such as biscuits and confectionery s also for 0ils and
detergents.
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BOOK REVIEWS

On the Diphtheria of Diphtheria and Tetanus Toxoids
Free from Medium Sensitizing Agents: by A. Koes-
Darminta, Central Library, Baudtng Instt. of Techno-
logy, Baudung, Indonesia, 1979, pg. 100.

One of the problems encountered in the large. scale
production of toxoids for human use is the possibility
of contamination with sensitizing agents from  the
complex media in which the toxin producing or%anlsms
are grown. In order to overcome this, attempts have
beer” made by the author to use chemically” defined
media avoiding macromolecular sources for nitrogen to
support the growth of the orﬁanlsms. Alternatively,
the toxoid _P_roduced by growth in a complex medjum
can be purified by salt’fractionation and gel filtration.
The procedure siiggested
vation of the organism in sfationary phase in Mueller-
Miller’s medium, detoxication of filtrate by formalin,
ultrafiltration through colloid membrane salt fractiona-
tion and_ filtration "through Sephadex G. 200. The
product is now free from"sensitizing agents. For the
diphtheria toxiod the medium sug%ested IS casamino
aclds su%f)lemented with yeast extract. The purification
of toxoid follows the sdme procedure as for tetanus.
The report would be useful in plannmg production of
the above two toxoids for public health measures.

C. R. Krishna Murti

Industrial Toxicology Researc h Centre, Lucknow

Grain Processin(b Losses Bibliography: b¥> Ruth
Kasasian and D, A. V. Dendy, Tropical Products
Institute, 56/62 Gray’s Inn Road, London WCL X
8LU, England, 1979, Price: £ 135 pp. 48

This publication covers the losses occurrlnlg in shelling,
hulling, milling, and in secondarY processes like cooking,
baking, fermentation, etc. exc udmg storage. In the
Presenf day all those engaged in the chain from processor
0 the conisumer have, Tealised the impartance of over-
cqmmgbl_osse_s which is evident from wide coverage 0
this publication and a compilation of this type will be
more useful in this direction, It covers both quantitative
and qualitative aspects of the losses and' indicative
abstracts are provided in most cases. Provision of cross
reference under each section besides the Index makes
it complete b |ésel. o

When one reads through the publication some refer-
ences appear to he out ofcontext and not relevant under

for tetanus toxoid is culti- (P 28, J

f 197, with ad

the title of the publication. In contrast some %Iarin%
omissions are ohserved thereby deviating it from it
comgrehenswe covera?e. Such articles are. glgsmvanna
C. S, 1972 comparative costing of improved parboiling
process |n a modern rice mill as Compared with traditio-
nal methods, J. Fd Sci. Technol., Mysore, (1) 7-9;
Shivanna_C. S, 1974, Economeis of Eressure gar-
boiling .of paday, J. Fd Sci, Technoi, 11(6), 286-28/.
Correction Is néeded in p. 3L k6, where ‘the authors
are Desikachar HSR. (not H.R.S.), Bhashyam M. K.,
Ran%anath K. A .and Mahadevappa M. Any biblio-
graphy should indicate the period of cove_rag;_e which is
conspicuously absent in the present publication. Some
references are too old to have any current interest
for_example, the references of 1932 (P 12 cl), 1933

,J9) and 1943 (P 19, G17).. Hope these Will he
E%Iﬁeonn care of by the authors”in the future publi-

K. A Ranganath
CI'TRL Mysore

Recommendations for Chilled  Storage of Perishable
Produce: International Institute of Refrigeration,
177 Boulevard_ Malsherbes 75017, Paris, ~France,

1979, Price.  35FF; pp. 188

This brochure comprises eight sections dealing with
the cold storage of perishablg produce, de_votm% one
section for each of the foIIowa commodities: Fruits

eat poultry an

and _ vegetables (section 2), D e%s
section 3), Fishery products, (section 4), Dalry products
section 5), Cut flowers (section 6) and. Seeds (ection 7),
thus covering the recommended conditions for all classes
of perishablé prodyce.. The first section under the head-
ing General_introduction, covers the é;eneral principles
considered in evloving the recommendations. ' The last
chapter includes reconimended chilled storage conditions
for_miscellaneous produce. _
This is an tg)d_ated version of the _ﬁlrller brochure of
Itional sections on chilled storage of cut
flowers and seeds. In the preparation of thé various
sections the contributions of experts from various
countries as consultants ﬁhst of experts given on pages
10-1%? makes the brochure to provide maximym usetul
world wide scientific and technical information gene-
rated since the publication of the edition.
Needless to say that gach section Is very well prregared
accompanied with useful information tables. The text
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as Well as titles of tables, appendices, etc. are presented
both in English and French. _

The brochure brougnt out recommendations for
ch_ﬂled_storzage of perishables based on up-to-date
scientific and technological knowled%e ang | strongly
feel that this brochure Wil be very useful for all those
who are concerned with the chilled storaqe of perishables
more particularly research workers, cald storage oRe-
rators, traders arid producers. A wider circulation of this
brochure will help several countries in curtailing losses
in perishables, particularly in developing countries.

P. N arasimham
CFTRI, Mysore

Safe Use of Pesticides: _ Technical Report No. 634 of
O Expert Committee on Vector Biology and
Control, WHO, Geneva, 1979, Pp. 44; Price:™ 5F

This report deals with the precautionary measures to
be taken in the handling Of pesticides; sprﬁwr}%_of
Pestmldes and the recommendations of WHO fo minimize
he health hazargs. [t contains the needs, of developing
countries regarding the safe use of pesticides and' thé
factors influgncing’ the toxicity of pesticides. Review
of new data on pesticides for public health use containing
insecticides for residual indoor-application of orgianq-
phosphorus, compounds carbamates, pyrethroids, Tarvi-
cides have been described. The safe USe of insecticides
like Temephos, permethrin for louse control, blologlcal
control agents, rodenticides and the field observa-
gons_borgj people exposed to pesticides, have been
escribed.

The precautionary measures and the methods of moni-
toring exposure and the other aspects of the safe use of
Eestmldes Including education and training like field
Urveys of pesticide. exposure, treatment of insecticie
poisoning, expertise.in toxicology, development of WHO
recommended classification of pesticides, assistance in
P_msomng out-breaks and the summary of recommenda-
lons for national authorltjs nd WHO are highlighted.
This volume also aeals with the treatment of poisoning
dug fo organophosphorus, carbamate, and™ organo-
chlorine InSecticides like alleviation of life-thréaten-
g effects, removal of non-absorbed material and
s*mgtomatlc treatment and the administration of
antidotes. _ _ _

This report will be useful to various Public health
departments, Pesticide industries, Research laboratories
and Government organizations.

K. \/ISHWESHWARIAH
CFTRI, Mysore
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Pesticige Residue in Food, 1977 Evaluations: Food and
Agricultural Organisations of the United Nationas,
Rome, 1979, Pp. 460.

This monograph contains. summaries of the data
considered bg the joint _meetmg of the FAO Panel of
Experts on Pesticide Residues and the Environment and
the WHO ExP_ert Group on Pesticide Residues. This
document outliness the principles on which the evalu-
ations were carried out and summarises the recommenda-
tions made thereto. Also,it confains a summary of the
evaluations made on residues In food of the various
pesticides, The Present (document deals with the sum-
maries of the data considered by the meetmg together
with the recommendations made for acceptabledajly
intakes, for maximum acceptable residue levels and for
the methods of analysis.

K. VISHWESHWARIAH
CFTRI, Mysore

Pesticide Residues in Food, 1977 ReEort: Food and
Agricultural Organization, Rome, 1979, Pp. &0

In this volume about 50 pesticides comPnsmg 0rgano-
chlorine, organophosphorus, — carbamate, - herbicides,
etc, are disclssed.  Under each compound, the expla-
nation, evaluation for acceptable daily intake, toxi-
cological studies, toxicological evaluation, residues in
food"and their evaluation, fesidues resulting from super-
vised trials, fate of residues, methods of residue analysis
and comments are described. _

_ With regard to the evaluation for acceptable daily
intake, the” biochemical aspects like absorption, distri-
bution, excretion, biotransformation and. metabolism
are mentioned. _Under toxicological studies, the data
on special studies like mutagénicity, terafo?emcny
cacinogenicity, observations th hurans, anfithyroid
effect, shortterm studies, Iongterr_n studies, acute toxicity
and special studies on reproguction are described. The
data arc available on residue in food and their evaluation
like Use patfern,. residues r_esultmg from  supervised
trials, fat¢ of residues in animals, Cranberries, apples,
pears, residues in stored wheat, plants and sol..

Since this monograph ?lv,es valuable information on
recommended maximum Fesidue limits of certain pesti-
cides in diffreent food commadities, it will be heIEPfuI
to various Government organizations, Research labo-
ratories, Industries and Infernational trade.

K. VISHWESWARIAH
CFTRI, Mysore
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A Hand Operated Bast Fibre Ribboner: Rural Technology  the two hands. Jj is claimed that fibre from two stems
Guice: Trop, Prod. Inst, No. 7 %yBeaurnmont J.H, can be peeled oﬁ_5|multaneousl¥ with the gadg]et.
Tropical Products Institute. 56162 Gray’s Inn Road, ~ Though the quide gescribes the ?adge_t with exact
London WC 1X, 8 LU, 1979, Pp. 11, Price: 36.P. " dimensions and material requirements, tsing the icea,

_ _ _ _ _ an intelligent rural artisan can always rig-up such a
This small |Ilustrated_gmde describes a very simple  gadget by using materials available with him. He can
gadget with which the fibrous bark of IongI thin stems  &vent modify and improve the gadget to suit peeling off

Of Dast fibre plants can be peeled off eai a/ by hand.  fibre from rore than two stems at d time. The ?mde will

The gadget consists of two rollers mounted vertically  be quite useful to the rural artisans and to the farmer.

on two pins fixed in a Jarge piece of wood, The fibrous

hark can be peeled off by pulling back the two short P. Veerraju

ribbons of the prepeeled Bark over the two rollers with CFTRI, Mysore
SEMINARS

Second Indian Convention of Food Scientists and Technologists

. The aboye Convention will be held on 19720 February 191 at the CFTRI, Mysore. Symposia
will be on the following toglcs (1) Seneory analysis and consumer awareness; (2) microbial and other
food contaminants; and (3) nutritional angles to' food technology.

In addition, there will be a Poster Session on anY aspect of Food Science and Technology.
Summaries of papers for the poster session may be sent to the Hony. Exec. Secretary, AFSTI),

TRI. Mysore - 570 013, before December 31, 1980. The registration fee will be Rs. 25 per head for
AFST(I) members and Rs. 50 for others.

Oil Technologists’ Seminar

Ol Technologists’ Association of India, Southern Zone Hlyderabad 5 orga_msm the 36th Annual
Convention and a symposium on Processing of Oilseeds, Oils Eyp oducts and Derived Products; _Techno-
Economic Aspects o ebruar%/ 14 & 15 1%L at the _R_el_q|ona| esearch Lahoratory, Hyderabad 500 009,
India. For details, contact the Hony. Secretary, Qil Technologists’ Association of Indlia, Southern Zone.
Clo Regional Research Laboratory, Hyderabad 500 009,
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INSTRUCTIONS TO CONTRIBUTORS

L Manuscripts of papers should be t Eewritten in double space on one side of the paper only. They

should be submitted in triplicate. The manuscripts should be complete and in final form, since no
alterations or additions are allowed at the proof stage. The paper submitted should not have been
published or communicated anywhere.

. Short communications in the nature of Research Notes should clearly indicate the scope of the
investigation and the salient features of the results.

. Names of chemical compounds and not their formulae should be used in the text. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

. Abstract: The abstract should indicate the scope of the work and the principal findings of the
paper. It should not normally exceed 200 words. It should be in such a form that abstracting
periodicals can readily use it,

. Tables: Graphs as well as tables, both representing the same set of data, should be avoided.
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles. Nil results should be indicated and distinguished clearly from absence of data.

. Illustrations: Line drawings should he made with Indian ink on white drawing paper P_referably

art paper. The lettering should be in pencil. For satisfactory reproduction, graphs and line draw-
ings should be at least twice the printed size. Photographs must be on glossy paper and contrasty;
two copies should be sent.

. Abbreviations of the titles of all scientific periodicals should strictly conform to those cited in the
World List of Scientific Periodicals, Butterworths Scientific Publication, London, 1962.

References:  Names of all the authors should be cited completely in each reference. Abbreviations
such as et ai, should be avoided.

In the text, the references should be included at the end of the article in serial order.
Citation of references in the list should be in the following manner;
(a) Research Paper: Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 561.

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. 11, 966.

(c) References to article in a book: Joshi, S. V., in the Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, Vol. Il, 966.

(d) Proceedings, Conferences and Symposia:  As in (c).

() Thesis: Sathzan,ara an, Y., Phytosociological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

(1) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institute,
Mysore, India.
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